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1. St ati sti c al A n al y si s Pl a n f or Pr ot o c ol I 8 H-M C -B D C L :  
A P h a s e 2, R a n d o mi z e d, P ar all el, O p e n -L a b el 

C o m p ar at or -C o ntr oll e d Tri al t o E v al u at e t h e S af et y  a n d 
Effi c a c y  of L Y 3 2 0 9 5 9 0 i n I n s uli n-N aï v e P ati e nt s wit h T y p e 

2 Di a b et e s M ellit u s

C o nfi d e nti al I nf or m ati o n

T h e i nf or m ati o n c o nt ai n e d i n t hi s d o c u m e nt i s c o nfi d e nti al a n d t h e i nf or m ati o n c o nt ai n e d 

wit hi n it m a y n ot b e r e pr o d u c e d or ot h er wi s e di s s e mi n at e d wit h o ut t h e a p pr o v al of Eli Lil l y 

a n d C o m p a n y or it s s u b si di ari e s.  

N ot e t o R e g ul at or y A ut h oriti e s: t hi s d o c u m e nt m a y c o nt ai n pr ot e ct e d p er s o n al d at a 

a n d/ or c o m m er ci all y c o nfi d e nti al i nf or m ati o n e x e m pt fr o m p u bli c di s cl o s ur e. Eli Lill y a n d 

C o m p a n y r e q u e st s c o n s ult ati o n r e g ar di n g r el e a s e/r e d a cti o n pri or t o a n y p u bli c r el e a s e. I n 

t h e U nit e d St at e s, t hi s d o c u m e nt i s s u bj e ct t o Fr e e d o m of I nf or m ati o n A ct ( F OI A) 

E x e m pti o n 4 a n d m a y n ot b e r e pr o d u c e d or ot h er wi s e di s s e mi n at e d wit h o ut t h e writt e n 

a p pr o v al of Eli Lill y a n d C o m p a n y or it s s u b si di ari e s .

B a s al I n s uli n -F c ( L Y 3 2 0 9 5 9 0) Di a b et e s M ellit u s

T hi s i s a P h a s e 2, o p e n -l a b el, m ulti c e nt er, m ulti n ati o n al, r a n d o mi z e d, c o ntr oll e d, p ar all el-

d e si g n tri al c o m p ari n g L Y 3 2 0 9 5 9 0 t o i n s uli n D e gl u d e c i n i n s uli n -n aï v e p ati e nt s wit h t y p e 2 

di a b et e s m ellit u s tr e at e d wit h a st a bl e d o s e of m etf or mi n f or at l e a st 3 m o nt h s pri or t o 

s cr e e ni n g .

Eli Lill y a n d C o m p a n y
I n di a n a p oli s, I n di a n a U S A 4 6 2 8 5

Pr ot o c ol I 8 H-M C -B D C L
P h a s e 2

St ati sti c al A n al y si s Pl a n el e ctr o ni c all y si g n e d a n d a p pr o v e d b y Lill y o n d at e pr o vi d e d 
b el o w.

A p pr o v al D at e: 0 8- S e p- 2 0 2 1 G M T
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2. T a bl e of C o nt e nt s
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5. 1 3. I nt eri m A n al ys es ..........................................................................................................3 0
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T a bl e of C o nt e nt s

T a bl e P a g e

T a bl e B D C L. 1. H y p o gl y c e mi a E v e nt R el at e d A n al ys es .....................................................1 7
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R e a ct i on A d v ers e E v e nts ( A Es) .........................................................................................1 8

T a bl e B D C L. 3. C at e g ori c al Crit eri a f or A b n or m al Tr e at m e nt -E m er g e nt Bl o o d Pr ess ur e a n d 
P ul s e M e as ur e m e nt ............................................................................................................2 0
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3. R e vi si o n Hi st or y

St ati st i c al A n al ysis Pl a n ( S A P ) V ersi o n 1 w as a p pr o v e d o n 2 6 J u n e 2 0 2 0, pri or t o t h e first 

p ati e nt visi t of  t h e st u d y. T h e S A P V ersi o n 1 w as b as e d o n t h e Pr ot o c ol I 8 H-M C -B D C L , t he
a m e n d m e nt Pr ot o c ol I 8 H-M C -B D C L( a) a n d t he a m e n d m e nt Pr ot o c ol I 8 H-M C -B D C L( b) ;
a p pr o v e d o n 1 1 D e c e m b er 2 0 1 9 , 0 8 A pr il 2 0 2 0, a n d 1 2 J u n e 2 0 2 0, r es p e cti v el y.

T his S A P is t h e s e c o n d v ersi o n b as e d o n t h e a m e n d m e nt Pr ot o c ol I 8 H-M C -B D C L( c) a n d t h e 

a m e n d m e nt Pr ot o c ol I 8 H-M C -B D C L( d), a p pr o v e d o n 1 4 A u g ust 2 0 2 0 a n d 2 8 O ct o b er 2 0 2 0 
r es p e ctiv el y , i n a d ditio n  t o t he a b o v e pr ot o c ol a n d pr ot o c ol a m e n d m e nt s. T his S A P is a p pr o v e d 
pri or t o t h e l ast p ati e nt vi sit. T h e mai n c h a n g es ar e s u m m ari z e d as f oll owi n g:

 U p d ati n g t h e a n al ys es b as e d o n t h e r e m o v al of L Y 3 2 0 9 5 9 0 Al g orit h m 2 t o ali g n wit h t h e

a m e n d m e nt Pr ot o c ol I 8 H-M C -B D C L ( d)
 R e pl a ci n g t h e 2- st e p i m p ut ati o n m et h o d wit h r et ur n t o b as eli n e i m p ut ati o n f or t h e 

s u p p orti v e est i m a n d
 R e pl a ci n g t h e l on git u di n al l o gist i c r e gr essi on wi t h lo gi sti c r e gr essi o n b as e d o n m ult i pl e 

i m p ut atio n f or t h e H b A 1 c t ar g et a n al ys es
 A d di n g p ot e nti al s e nsit i vity a n al ysis w hi c h will c e ns or t h e d at a fr o m p at i ent s w h o 

sig nifi c a nt l y d e vi at e d fr o m t h e st u d y d o s e alg ori t h m
 A d di n g s e nsi tivit y a n al ysis f or t h e c o m p aris o n b et w e e n p o ol e d L Y 3 2 0 9 5 9 0 gr o u p a n d 

i ns uli n d e gl u d e c 
 D el et i n g t h e t-t est f or e x p os ur e c o m p aris o n

 A d di n g t h e a dj u di c at i on d et ails f or n o nf at al c ar di o v as c ul ar e v e nts 
 A d di n g d et ails f or a n al ys es (f or e x a m pl e, a n a l ysis m o d els f or diff er e nt t y p e s of  fl as h 

gl u c o s e m o ni t ori n g [ FG M ]-d eri v e d v ari a bl es, a n al ysis p o p ul at i on)
 Cl arif yi n g t h at t h e st u d y  t e a m is u n bli n d e d t o t h e st u d y tr e at me nt f or p ati e nt s af et y 

m o nit ori n g
 U p d ati n g t h e a n al ys es f or h y p o gl y c e mi a e v e nt r at es fr o m n e g at i v e bi n omi al r e gr essi o n t o 

e m piri c al  met h o d
 A d d i n g o n e m o r e s u b gr o u p f or a n al ys es: C o n c o mit a nt m e di c at i on ( m et f or mi n al on e a n d 

m et f or mi n i n c om bi n at i on wi t h ot h er all o w e d or a l a nt i di a b eti c m e di c at i ons )
 U p d ati n g t h e s u b gr o u p a n al ys es f or d o c u m e nt e d , n o ct ur n al , a n d n o n -n o ct ur n al  

h y p o gl y c e mi a r at es ( d efi n e d b y gl u c os e < 7 0 m g/ d L [ 3. 9 m m o l/L] a n d gl u c os e ≥ 5 4 
m g/ d L [ 3. 0 m m o l/ L]) d uri n g 0- 2 6 w e e ks.
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4. St u d y  O bj e cti v e s

4. 1. P ri m a r y  O bj e cti v e
T o i n v esti g at e t h e eff e ct of L Y 3 2 0 9 5 9 0 c o m p ar e d wi t h ins uli n d e gl u d e c i n h e m o gl o bi n A 1 c 

( H b A 1 c) c h a n g e fr o m b as eli n e t o W e e k 2 6 a m o n g i ns uli n-n aï v e p ati e nts wi t h t yp e 2 di a b et es 
m ellit us ( T 2 D M ).

4. 2. S e c o n d ar y O bj e cti v e s

4. 2. 1. Effi c a c y
T o i n v esti g at e t h e effi c a c y  of L Y 3 2 0 9 5 9 0 c o m p ar e d wit h i ns uli n d e gl u d e c f or t he f ol l owi n g
e n d p o i nts:

1. H b A 1 c c h a n g e fr o m b as eli n e t o W e e k 1 2 ;

2. F ast i n g gl u c os e c h a n g e fr om b as eli n e t o W e e ks 1 2 a n d 2 6 .

4. 2. 2. S af et y
T o i n v esti g at e t h e s af et y of  L Y 3 2 0 9 5 9 0 c o mp ar e d wi t h ins uli n d e gl u d e c f or t h e f oll owi n g
e n d p o i nts:

1. I n ci d e n c e a n d r at e of h y p o gl y c e mi a e v e nts d uri n g t h e tr e at m e nt p eri o d ;

2. I n ci d e n c e of tr e at m e nt-e m er g e nt s eri o us a d v ers e e v e nts ( T E-S A Es) .

4. 3. E x pl or at or y O bj e cti v e s 
T o i n v esti g at e ot h er s af et y a n d effi c a c y  me as ur es f or L Y 3 2 0 9 5 9 0 f or t h e f o ll owi n g e n d p oi nts:

1. I ns uli n d os e at b as eli n e a n d W e e k 2 6;

2. Tr e at m e nt -e m er g e nt a d v ers e e v e nts ( T E A Es);

3. I n ci d e n c e a n d r at e of h y p o gl y c e mi a e v e nts d uri n g t h e p ost -tr e at m e nt f oll ow- u p p eri o d ;

4. Di s c o nti n u atio n of  i n v esti g ati on al pr o d u ct ( I P) d u e t o a d v ers e e v e nts ( A Es);

5. Cli ni c al l a b or at or y  r e s ult s;

6. I nj e cti on sit e r e a cti o ns ;

7. L i v er a mi n otr a nsf er as e c h a n g e fr om b as eli n e t o W e e ks 1 2 a n d 2 6 ;

8. Tri gl y c eri d e a n d F F A c h a n g e fr o m b as eli n e t o W e e ks 1 2 a n d 2 6 ;

9. B o d y  w ei g ht c h a n g e fr o m b as eli n e at W e e ks 1 2 a n d 2 6 ;

1 0. Gl u c os e ti m e i n t ar g et r a n g e, ti m e i n h y p er gl y c e mi a, ti m e i n h y p o gl y c e mi a usi n g F G M

1 1. Li pi d s ( c h ol e st er ol , L D L, H D L, trigl y c eri d es) ;

1 2. Si x- p oi nt s elf-m o nit ori n g of bl o o d gl u c os e ( SM B G ) pr ofil es ;
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1 3. T h e fr e q u e n c y of a nt i b o d y for m ati o n t o L Y 3 2 0 9 5 9 0 ;

1 4. I n ci d e n c e a n d p er c e nt a g e of miss e d d os es of L Y 3 2 0 9 5 9 0 a n d i ns uli n d e gl u d e c.
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5. A Pri ori St at i sti c al M et h o d s

5. 1. G e n er al C o n si d er ati o n s
All d at a will b e e nt er e d, v erifi e d, a n d ar c hi v e d at a c o ntr a ct r es e ar c h or g a ni z at i on ( C R O)

e xt er n al t o Eli Lill y a n d C o m p a n y ( Lill y) a n d/ or at Lill y. D at a list i n gs, s u m m ari es, a n d a n al ys es
will b e p erf or m e d b y  a C R O an d/ or b y  Lill y u n d er t h e g ui d a n c e a n d a p pr o v al of st atisti ci a ns at
Lill y.

St ati st i c al a n al ysis of t his st u d y will be t h e r es p o nsi bilit y of  s p o ns or or its d esi g n e e. A n y c ha n g e 

t o t h e d at a a n al ysis m et h o ds d es cri b e d i n t h e pr ot o c ol will r e q uir e a n a m e n d m e nt o nl y if it
c h a n g es a pri n ci p al f e at ur e of t h e pr ot o c ol. A n y ot h er c h a n g e t o t h e d at a a n al ysis m et h o ds

d es cri b e d i n t h e pr ot o c ol, a n d t h e j ust ifi c ati on f or m a ki n g t h e c h a n g e, will b e d es cri b e d i n t his 
S A P a n d / or t he cli ni c al st u d y  r e p ort ( C S R). A d diti o n al e x pl or at or y a n al ys es of t h e d at a will b e 
c o n d u ct e d as d e e m e d a p pr o pri at e.

T h e f o ll owi n g p o p ul at i ons ar e d efi n e d f or p ur p os e of a n al ysis:

P o p ul ati o n D es c ri pti o n

E nt er e d/ E nr oll e d P o p ul at i on All p arti ci p a nts w h o si g n t h e I C F

R a n d o mi z e d P o p ul at i on All p arti ci p a nts assi g n e d t o tr e at m e nt, r e g ar dl ess of w h et h er t h e y

t a k e a n y d os es of st u d y tr e at me nt, or if t h e y t o o k t h e c orr e ct

tr e at me nt. T h e p arti ci p a nts pr e vi o usl y  r a n d o mi z e d t o
L Y 3 2 0 9 5 9 0 Al g ori t h m 2 will b e p o ole d wi t h t h e p artici p a nts 

r a n d omi z e d t o Al g o rit h m 1 a n d all of t h es e p artici p a nts will b e 
a n al y z e d as o n e tr e at me nt gr o u p of L Y 3 2 0 9 5 9 0.

Effi c a c y P o p ul ati o n All p arti ci p a nts r a n d o mi z e d t o eit h er L Y 3 2 0 9 5 9 0 Al g orit h m 1 or 

i ns uli n d e gl u d e c a n d t o o k at l e ast 1 d os e of st u d y tr e at me nt. 

P arti ci p a nts will b e a n al y z e d a c c or di n g t o t h e tr e at m e nt t h e y  
w er e assi g n e d.

S af et y P o p ul at i on All p arti ci p a nts r a n d o ml y assi g n e d t o st u d y  tr e at m e nt a n d w h o

t o o k at  le ast 1 d os e of st u d y  tr e at m e nt. T h e p arti ci p a nts 

pr e vi o usl y r a n d o mi z e d t o L Y 3 2 0 9 5 9 0 Al g orit h m 2 will b e 
p o ol e d wi t h t h e p arti ci p a nts r a n d o mi z e d t o Al g orit h m 1 a n d all 

of  t h es e p arti ci p a nts will b e a n al y z e d as o n e tr e at m e nt gr o u p of
L Y 3 2 0 9 5 9 0.

P h ar m a c o ki n et i c P o p ul at i on All r a n d o mi z e d p arti ci p a nts w h o r e c ei v e d at l e ast 1 d os e of

L Y 3 2 0 9 5 9 0 a n d h a v e at l e ast 1 e v al u a bl e P K s a m pl e.

A b br e vi ati o ns: I C F = i nf or m e d c o ns e nt f or m; P K = p h ar m a c o ki n eti cs.

U nl ess ot h er wis e st at e d, t h e effi c a c y  a n al ys es will be c o n d u ct e d o n effi c a c y a n al ys es s et ( E A S)

b as e d o n Effi c a c y P o p ul at i on usi n g t h e d at a u p t o t h e st u d y  tr e at me nt di s c o nt i n u ati on ( d efi n e d as 
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t he o bs er v e d d at a wit h c o ll e cti on d at e b ef or e or o n t he l ast d os e d at e + 1 0 d a y s). S e nsit i vity 
a n al ys es f or s el e ct e d effi c a c y m e as ur es m a y b e c o n d u ct e d o n t h e R a n d o mi z e d P o p ul at i on usi n g 
t he d at a u p t o t h e st u d y  tr e at me nt di s c o nt i n u ati on.

U nl ess ot h er wis e st at e d, t h e s af et y a n al ys es will b e c o n d u ct e d o n t h e s af et y a n al ys es s et b as e d o n 
t he S af et y P o p ul ati o n usi n g all  d at a c oll e ct e d d uri n g t h e st u d y in cl u di n g tr e at m e nt a n d f oll o w - u p 

p eri o d s r e g ar dl ess of t h e tr e at me nt di s p o sitio n st at us. T h e s af et y m e as ur es will b e s u m m ari z e d 
a n d c o m p ar e d b et w e e n L Y 3 2 0 9 5 9 0 ( b y p o oli n g L Y 3 2 0 9 5 9 0 Al g orit h m 1 a n d L Y 3 2 0 9 5 9 0 

Al g ori t h m 2 d at a) a n d i ns uli n d e gl u d e c. S afet y p ar a m et ers d eri v e d fr o m  F G M m e as ur es will b e 
s u m m ari z e d a n d c o m p ar e d b et w e e n L Y 3 2 0 9 5 9 0 Al g orit h m 1 a n d i ns uli n d e gl u d e c .

U nl ess ot h er wis e s p e cifi e d, t h e b as eli n e v al u e us e d f or t h e a n al ys es will b e t h e l ast n o n -missi n g
v al u e o bt ai n e d f or e a c h p arti ci p a nt pri or t o or o n t h e d at e of first st u d y  I P d os e ( or r a n d o mi z ati on 

visit d at e if first d os e d at e is missi n g). T h e b as eli n e li v er e n z y m e l a b m e as ur es will b e t h e 
a v er a g e o f all ass ess m e nts pri or t o a n d at r a n d o mi z ati o n visit .

All t ests of tr e at m e nt eff e cts will b e c o n d u ct e d at a 2 -si d e d al p h a l e v el of 0 . 1, u nless ot h er wis e
st at e d, a n d a ll c o nfi d e n c e i nt er v als ( CIs) will b e gi v e n at a 2-si d e d 9 0 % l e v el.

P u ert o Ri c o a n d t h e U nit e d St at es ( U S) ar e al w a ys p o ol e d i n t h e a n al ysis, as P u ert o Ri c o will b e
c o nsi d er e d p art of U S d uri n g r a n d o mi z at i on. All a n al ys es usi n g c o u ntr y  in t h e m o d el  will u se 
p o ol e d c o u ntr y , u nl ess ot h er wis e s p e cifi e d. N o ot h er p o oli n g of c o u ntri es is n e e d e d.

F or c o nti n u o us m e as ur e m e nts, s u m m ar y st atist i cs will i n cl u d e s a m pl e si z e, m e a n, m e di a n,

st a n d ar d d e vi at i on ( S D), mi ni m u m, a n d m a xi m u m. F or c ert ai n v ari a bl es t h at ar e c o nsi d er e d t o b e 
l og- n or m all y distri b ut e d, t h e g e o m etri c m e a n a n d c o effi ci e nt of v ari at i on ( C V) will b e pr o vi d e d 
i nst e a d. 

F or c at e g ori c al m e as ur e m e nts, s u m m ar y  st atist i cs will i n cl u d e s a m pl e si z e, fr e q u e n c y , a n d

p er c e nt a g e. Fis h er’s e x a ct t est will b e us e d. C hi -s q u ar e d t est will b e us e d f or m ult i-c at e g or y  
v ari a bl es.

A mi x e d -m o d el  r e p e at e d m e as ur es ( M M R M) m o d el will b e us e d f or c o nti n u o us o ut c o m es wit h 
r e p e at e d p ost b as eli n e m e as ur e m e nts t o c o m p ar e tr e at m e nt ar ms, u nl ess ot h er wis e n ot e d. 

Tr e at m e nt c o m p aris o n s will b e p erf or m e d b y t he tr e at m e nt diff er e n c e i n l e ast -s q u ar es m e a ns ( L S 
m e a n). M e a ns a n d L S m e a n b y tr e at m e nt gr o u p a n d visit, al o n g wit h t h e st a n d ar d err or of L S 

m e a n , 9 0 % CIs of t h e tr e at m e nt diff er e n c es al o n g wit h t h e p -v al u e f or t h e tr e at m e nt c o m p ar is o n 
will b e dis pl a y e d. F or t h e c h a n g e fr o m b as eli n e, p -v al u e f or t h e wit hi n -tr e at me nt c o m p aris o n 

will als o b e dis pl a y e d. F or s el e ct e d p ar a m et ers, l og- tr a nsf or m e d v al u es will b e a n al y z e d i n t h e 
M M R M m o d el  inst e a d. T h e a ct u al, c h a n g e fr o m b as eli n e a n d p er c e nt a g e c h a n g e fr o m b as eli n e 
will b e pr es e nt e d usi n g t h e d eri v at i on b as e d o n t h e o ut p ut fr o m t h e M M R M m o d el. 

I n t his st u d y, t he n e g at i v e bi n o mi al r e gr essi o n will esti m at e Gr o u p M e a n i nst e a d of L S m e a n a n d 

us e d elt a m et h o d t o esti m at e t h e st a n d ar d err or of t h e Gr o u p M e a n ( Q u a n d L u o 2 0 1 5). Gr o u p 
M e a n is d efi n e d as t h e m e a n r es p o ns e i n t h e tr e at m e nt gr o u p f or t h e st u di e d p o p ul at i on. T h e 

diff er e n c e b et w e e n L S m e a n a n d t h e Gr o u p M e a n is t h at L S m e a n esti m at es t h e r es p o ns e b y 
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t a ki n g t h e i n v ers e li n k f u n cti on o n m e a n c o v ari at es, w hil e t h e Gr o u p M e a n t a k es t h e i n v ers e li n k 
f u n cti on o n i n di vi d u al p at i ent  c o v ari at es first a n d t h e n a v er a g es o v er all p ati ent s.

S e nsit i vity a n al ys es m a y b e c o n d u ct e d f or s ele ct e d s af et y a n d effi c a c y  me as ur es b y e x cl u di n g 

d at a fr o m  p ati e nt s w h o si g nifi c a nt l y d e vi at e d fr o m t he st u d y  d o s e al g ori t h m, for e x a m pl e, 
p ati e nts w h o r e c ei v e d r e p e at e d l oa di n g d os es . T h e st u d y  t e a m will r e vi e w p ati e nt st u d y  d o s e d at a 

a n d i d e nt if y t he p ati e n ts w h o will be e x cl u d e d fr o m t h e s e nsit i vity a n al ys es pri or t o t he fi n al l o c k 
of  t h e st u d y d at a .

All a n al ys es will b e i m pl e m e nt e d usi n g S A S E nt er pris e G ui d e V ersi o n 7. 1 or a b o v e.  

5. 2. P ati e nt Di s p o siti o n
All r a n d o mi z e d p arti ci p a nts w h o dis c o nti n u e t h e st u d y/tr e at m e nt will b e i d e nt ifi e d, a n d a r e as o n

f or t h eir dis c o nt i nu at i on will b e gi v e n. T h e r e as o ns f or st u d y /tr e at me nt di s c o nt i n u ati ons will b e 
s u m m ari z e d b y tr e at me nt usi n g t he R a n d o mi z e d P o p ul at i on a n d t h e Effi c a c y  P o p ulat i on . 

C o m p aris o ns will b e c o n d u ct e d usi n g t h e Fis h er ’s e x a ct t est. A listi n g of t h e pri m ar y  r e as o ns f or 
st u d y/tr e at me nt dis c o nt i n u ati ons will b e g e n er at e d f or t h e E nr oll e d P o p ul at i on. 

R e as o ns f or dis c o nt i n u ati on pri or t o r a n d o mi z ati o n will als o b e s u m m ari z e d. A listi n g of t he 
r a n d omi z e d tr e at me nt s f or t his st u d y will b e pr o vi d e d. 

5. 3. P ati e nt C h a r a ct e ri sti c s
D e m o gr a p hi c a n d b as eli n e c h ar a ct erist i cs i n cl u di n g b ut n ot li mit e d t o a g e ( ye ars), a g e gr o u ps 

( < 6 5 y e ars, ≥ 6 5 y e ars a n d < 7 5 y e ars, ≥ 7 5 y e ars), s e x, et h ni cit y, r a c e, c o u ntr y , r e gio n, w ei g ht 

( k g), b o d y mass i n d e x ( B MI:  k g/ m 2 ), B MI gr o u ps ( < 25, ≥ 2 5 a n d < 3 0, ≥ 3 0 a n d < 3 5, a n d ≥ 3 5 
k g/ m 2 ), e G F R gr o u ps ( esti m at e d gl o m er ul ar filtr ati o n r at e b as e d o n t h e m o difi e d M o difi c ati o n of 

Di et i n R e n al  Dis e as e [ M D R D] e q u atio n:  ≥ 9 0, < 9 0 a n d ≥ 6 0, < 6 0 a n d ≥ 3 0, a n d < 3 0 m L/ mi n/ 1. 7 3 
m 2 ), d ur atio n of  di a b et es ( y e ars), b as eli n e s u bst a n c e us e ( al c o h ol, dr u g, t o b a c c o a n d c aff ei n e 

b as eli n e us e st at us), b as eli n e s yst oli c bl o o d pr ess ur e, b as eli n e di ast oli c bl o o d pr ess ur e, b as eli n e 
H b A 1 c ( % a n d m m o l/ m ol), b as eli n e H b A 1 c gr o u ps ( < 8. 5 %, ≥ 8. 5 % ), f ast i n g s er u m gl u c os e 

( F S G: m mol / L a n d mg/ d L) , H b A 1 c s cr e e ni n g gr o u p ( H b A 1 c, < 8. 5 % a n d ≥ 8. 5 % at Vi sit 1), 
D P PI V us e , S G L T 2 us e a n d c o m bi n at i on of O A M us e will b e s u m m ari z e d b y  tr e at me nt gr o u p 

f or t he R a n d o mi z e d P o p ul at i on , t he Effi c a c y P o p ul ati o n , a n d t h e S af et y P o p ul at i on . 
C o m p aris o ns of  c at e g oric al  vari a bl es b et w e e n tr e at m e nt gr o u ps will b e ass ess e d usi n g a P e ars o n 

C hi -S q u ar e t est. C o m p aris o ns of  c o nti n u o us v ari a bl es b et w e e n t h e tr e at m e nt gr o u ps will b e 
p erf or m e d usi n g a 1 -w a y  a n al ysis of v ari a n c e wi t h tr e at me nt as t h e fi x e d eff e ct. T h e b y -p at i ent  

listi n g of d e m o gr a p hi c a n d s el e ct e d b as eli n e c h ar a ct eristi cs will b e pr o vi d e d f or all r a n d omi z e d 
p ati e nt s .

N u m b er of r a n d omi z e d p at i ent s a n d n u m b er of r a n d o mi z e d p at i ent s dis c o nt i n u e d p er i n v est i g at or 
wi t hi n c o u ntr y for e a c h tr e a t me nt gr o u p will b e s u m m ari z e d. I n a d dit i on, n u m b er of e nr o ll e d
p ati e nts p er i n v est i g at or wit hi n e a c h c o u ntr y will als o b e s u m m ari z e d.
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5. 4. C o n c o mit a nt M e di c ati o n s
C o n c o mit a nt m e d i c ati ons us e d d uri n g t h e tr e at m e nt p eri o d will b e s u m m ari z e d b y tr e at m e nt 

gr o u p s a n d will b e c o m p ar e d b et w e e n tr e at m e nt gr o u ps usi n g Fis h er’s e x a ct t est f or t he S af et y 
P o p ul at i on . T h e p er c e nt a g es of p ati e nts w h o t o o k c o n c o mit a nt m e di c ati on will b e s u m m ari z e d 

b y tr e at m e nt usi n g Pr ef err e d T er ms ( P Ts) n est e d wit hi n A n at o mi c al T h er a p e uti c C h e mi c al 
( A T C) L e v el 3 c o d es. T h e c o n c o mit a nt m e di c ati o ns will b e or d er e d b y  d e cr e asi n g fr e q u e n c y 
wi t hi n e a c h A T C l e v el.

5. 5. Tr e at m e nt A d h e r e n c e
Tr e at m e nt a d h er e n c e will  be s u m m ari z e d usi n g t he E A S . F or a gi v e n st u d y p artici p a nt , o v er all 

a d h er e n c e f or tr e at me nt  p erio d is b as e d o n t h e r ati o of t h e t ot al n u m b er of d os es t a k e n t o t h e t ot al 
n u m b er of r e q uir e d d os es.  

 

A d h er e n c e t o t h e d osi n g al g orit h m is r e q uir e d fr o m Visit 3 ( R a n d o mi z at i on) u p t o Visit 2 0 . Th e 

n u m b er a n d p er c e nt a g e of i n v esti g at or pr es cri b e d d os es t h at di d n ot f oll o w t h e al g orit h m 
r e c o m m e n d e d d os e a n d t h e n u m b er a n d p er c e nt a g e of p ati e nt a ct u al a d mi nistr ati o n d os e t hat di d 
n ot f o ll ow t h e i n v est i g at or pr es cri b e d d os e will b e pr o vi d e d .

Si mil ar d e s cri pti v e st ati st i cs will b e pr o vi d e d f or p ati e nts r a n d omi z e d t o L Y 3 2 0 9 5 9 0 Al g orit h m 
2 ar m a n d t o o k at l e ast 1 st u d y d os e .

5. 6. Pr ot o c ol D e vi ati o n s
I mp ort a nt pr ot o c ol d e vi at i ons (I P Ds) d efi n e d as d e vi at i ons fr om t he st u d y  pr ot o c ol t h at m a y 
c o m pr o mis e t h e d at a i nt e grit y a n d p ati e nts ’ s af et y will b e s u m m ari z e d b y  tr e at me nt gr o u p f or t he 

R a n d o mi z e d P o p ul at i on a n d t h e Effi c a c y  P o p ulat i o n. T h e listi n g of IP Ds f or t he R a n d o mi z e d 
P o p ul at i on will als o b e pr o vi d e d.

5. 7. P ri m a r y  O ut c o m e a n d M et h o d ol o g y
T h e pri m ar y  o bj e cti v e is t o c o m p ar e t h e H b A 1 c c h a n g e fr om b as eli n e t o W e e k 2 6 b et w e e n 

L Y 3 2 0 9 5 9 0 a n d i ns uli n de gl u d e c a n d will b e b as e d o n t h e pri m ar y  esti m a n d d es cri b e d b el o w. 

T h e pri m ar y  esti m a n d is t h e tr e at m e nt diff er e n c es i n t h e c h a n g e i n H b A 1 c fr o m b as eli n e t o 2 6 
w e e ks f or t he t ar g et e d st u d y p o p ulat i on if all p at i ent s w o ul d a d h er e t o t h e tr e at m e nt wit h o ut

i nter c urr e nt e v e nts . T h e a n al ysis d at a will i n cl u d e d at a u p t o t h e dis c o nt i n u ati o n of  st u d y 
tr e at me nt f or t he Effi c a c y P o p ul at i on wi t h bas eli n e a n d at l e ast o n e n o n -missi n g p ost b as eli n e 

m e as ur e m e nt. T h er e m a y  be missi n g v al u es d u e t o t h e e arl y dis c o nti n u at i on of st u d y  tr e at me nt . 
T h e M M R M m o d el will b e us e d wit h t h e H b A 1 c c h a n g es at W e e k 6, 1 2, 1 6 a n d 2 6 (t h e pri m ar y 

e n d p o i nt) a n d t h e missi n g v al u es will b e i m p ut e d i m pli citl y in t h e M M R M a n al ysis u n d er t h e 
ass u m pt i on of missi n g at r a n d o m . T h e M M R M m o d el will i n cl u d e tr e at m e nt ( L Y 3 2 0 9 5 9 0 

Al g ori t h m 1, i ns uli n d e gl u d e c), str at a ( c o u ntr y, D P PI V [ yes/ n o], S G L T 2 [ y es/ n o] a n d b as eli n e 
B MI [ < 3 0, ≥ 3 0]), visit, a n d tr e at m e nt b y visit i nt er a cti o n a n d t h e b as eli n e v al u e o f t he d e p e n d e nt 

C CI
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v ari a bl e as t he fi x e d eff e cts . T h e H b A 1 c is r e p ort e d i n u nit of % a n d will b e c o n v ert e d t o t h e u nit 
of  mm o l/ m ol usi n g t h e f o ll owi n g f or m ul a: H b A 1 c i n m m o l/ m ol = 1 0. 9 3 * H b A 1 c i n % - 2 3. 5 
( htt p:// w w w. n gs p. or g/if c c n gs p. as p). H b A 1 c a n al ysis will b e c o n d u ct e d b as e d o n b ot h u nits.

I n t h e M M R M m o del , t h e wit hi n-p at i ent  err ors ar e m o d el e d as a n u nstr u ct ur e d v ari a n c e-
c o v ari a n c e m atri x. If t h e a n al ysis f ails t o c o n v er g e, t h e f oll o wi n g v ari a n c e -c o v ari a n c e m atri x 
will b e us e d (i n or d er) u ntil o n e c o n v er g es: 

1. T o e plit z wit h h et er o g e n eit y

2. a ut or e gr essi v e wi t h het er o g e n ei t y
3. c o m p o u n d s y m m etr y  wit h h et er o g e n e o us v ari a n c es

4. T o e plit z
5. a ut or e gr essi v e

6. c o m p o u n d s y m m etr y  wit ho ut h et er o g e n e o us v ari a n c es

T h e K e n w ar d -R o g er a p pr o xi m at i on will  be us e d t o esti m at e d e n o mi n at or d e gr e es of fr e e d o m f or 
t he M M R M m o d els. T h e f oll owi n g is a n e x a m pl e S A S c o d e:

p r o c  m i x e d  d a t a = D A T A ;
c l a s s  T R E A T M E N T  S T R A T I F I C A T I O N S  V I S I T  P A T I E N T ;

       m o d e l  H b A 1 c = B A S E L I N E  T R E A T M E N T  S T R A T I F I C A T I O N S  V I S I T      
                   V I S I T * T R E A T M E N T  /  s o l u t i o n  d d f m = k r ;

r e p e a t e d  V I S I T  /  s u b j e c t = P A T I E N T  t y p e = u n ;
l s m e a n s  T R E A T M E N T * V I S I T /  p d i f f  c l  a l p h a = 0 . 1  o m = D A T A ;

r u n ;

T h e 2 -sid e d 9 0 % CI of t he L S m e a n f or i n di vi d u al tr e at me nt gr o u p s , tr e at m e nt L S m e a n 

diff er e n c e ( L Y 3 2 0 9 5 9 0 Al g orit h m 1 v ers us i ns uli n d e gl u d e c) i n t h e H b A 1 c c h a n g e fr o m 
b as eli n e t o W e e k 2 6 will b e est i m at e d. Si mil ar a n al ysis b as e d o n t h e a b o v e M M R M m o d el will  

als o b e pr o vi d e d f or t h e c o m p aris o n b et w e e n L Y 3 2 0 9 5 9 0 ( b y  p o oli n g L Y 3 2 0 9 5 9 0 Al g orit h m 1 
a n d L Y 3 2 0 9 5 9 0 Al g orit h m 2) a n d i ns uli n d e gl u d e c.

Wit h t h e pri m ar y  esti m a n d, L Y 3 2 0 9 5 9 0 Al g ori t h m 1 will be d e c lar e d n o ni nf eri or t o i ns uli n 
d e gl u d e c if t h e u p p er li mit of t h e 2 -si d ed 9 0 % CI f or t h e L S m e a n diff er e n c e i n t h e H b A 1 c 
c h a n g e fr o m b as eli n e is b el o w + 0. 4 %. 

A s u p p ortiv e est i m a n d is t he tr e at m e nt diff er e n c es i n H b A 1 c c h a n g e fr o m b as e li n e t o W e e k 2 6

f or t he t ar g et e d st u d y p o p ulat i on r e g ar dl ess of t h e us e of r es c u e m e di c at i on or t a ki n g st u d y  
m e di c at i on . T h e a n al ysis d at a will i n cl u d e all a v ail a bl e d at a at W e e k 2 6 r e g ar dl ess of tr e at me nt

di s p o sitio n st at us f or all r a n d o mi z e d p ati e nts w h o t o o k at l e ast o n e d os e of st u d y  tr e at me nt a n d 
h a v e n o n- missi n g b as eli n e. T h er e will b e missi n g e n d p o i nt d u e t o e arl y st u d y dis c o nti n u ati on. 

T h e missi n g e n d p o i nt will be i m p ut e d b y “r et ur n t o b as eli n e ” i m p ut ati o n. M ul tipl e i m p ut ati o ns 
will b e c o n d u ct e d a n d a n a n al ysis of c o v ari a n c e m o d el i n cl u di n g f a ct ors of tr e at me nt , c o u ntr y ,

D P PI V [ y es/ n o], S G L T 2 [ y es/ n o] , b as eli n e B MI [ < 3 0, ≥ 3 0] , a n d b as eli n e H b A 1 c as c o v ari at es 
will b e p erf or m e d b y  i m p ut atio n d at a s et. T h e n, t h e i nf er e n c e will b e b as e d o n t h e b o otstr a p 
m et h o d .
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5. 8. S e c o n d ar y a n d A d diti o n al Effi c a c y A n al y s e s
T h e pri m ar y  p o p ulat i on f or t h e s e c o n d ar y a n al ysis o n H b A 1 c r e d u cti o n is t h e E A S. Tr e at m e nt 

c o m p aris o n at 2 6 w e e ks will b e us e d t o ass ess t h e diff er e n c es . T h e 2 -sid e d 9 0 % CI f or t h e L S 
m e a n of t he diff er e n c e s i n t h e c h a n g e i n H b A 1 c at 2 6 w e e ks will als o b e c o nstr u ct e d.  

T h e f o ll owi n g s e c o n d ar y  effi c a c y o ut c o mes will  b e a n al y z e d b as e d o n t h e E A S usi n g t h e s a m e 
M M R M m o d el  as t h e pri m ar y a n al ysis wit h t h e a d ditio n t er m  of H b A 1 c str at a ( < 8. 5 % a n d 
≥ 8. 5 %) f or no n -H b A 1 c m e as ur es:

1. H b A 1 c c h a n g e fr o m b as eli n e t o W e e k 1 2 .

2. F ast i n g bl o o d gl u c os e ( F B G) a n d c h a n g e b y S M B G fr om b as eli n e t o W e e k 1 2 a n d W e e k 
2 6;

3. F ast i n g s er u m gl u c os e ( F S G) b y l a b or at or y a n d c h a n g e fr om b as eli n e at W e e ks  1 2 a n d 
2 6;

4. B e t w e e n-d a y  gl u c o s e v aria bili t y me as ur e d b y t h e S D a n d t h e C V of  t h e F B G at W e e k 1 2 
a n d 2 6;

5. Si x -p oi nt S M B G pr ofil e ( pr e -m e al a n d 2 -h o ur p ost pr a n di al S M B G m e as ur e m e nts f or t h e 
m o r ni n g, mi d d a y, a n d e v e ni n g m e als) at W e e ks 1 2 a n d 2 6 . 

6. Wit hi n -d a y  a n d b et w e e n-d a y gl u c os e v ari a bilit y m e as ur e d b y t h e S D a n d t h e C V of  6-
p oi nt S M B G.  

F or t h e b et w e e n -d a y  a nd wi t hi n-d a y  gl u c o s e v aria bili t y, t h e v ari a bl es will t a k e a l og-
tr a nsf or m ati o n b ef or e p erf or mi n g t h e M M R M a n al ysis .

T h e pr o p orti o n of  t h e p atie nts wi t h H b A 1 c < 7. 0 % ( or ≤ 6. 5 %) will b e a n al y z e d b as e d o n t h e
m ult i pl e i m p ut ati o n wit h t h e f oll owi n g st e ps: 1) i m p uti n g t h e missi n g v al u es i n t h e c o nti n u o us 

H b A 1 c b y tr e at m e nt , 2) di c h ot o mi zi n g t he “ c o m pl et e ” c o nt i n u o us H b A 1 c i nto bi n ar y  b as e d o n 
t he t hr es h o l d, t he n 3) fittin g t h e l ogist i c r e gr essi on m o d el  at e a c h s c h e d ul e d p ost b as eli n e visit , 

a n d 4) usi n g R u bi n’s r ul e t o c o m bi n e t h e r es ults . I n t h e l o gisti c r e gr essi on m o d el , t h e 
i n d e p e n d e nt v ari a bl es of tr e at m e nt, c o u ntr y, B MI str at a ( B MI < 3 0 or ≥ 3 0), D P PI V us e [ ye s/ n o], 
S G L T 2 us e [ ye s/ n o] , b as eli n e H b A 1 c v al u e will b e us e d.

T h e a b o v e a n al ys es m a y b e r e p e at e d t o c o m p ar e L Y 3 2 0 9 5 9 0 ( b y p o oli n g L Y 3 2 0 9 5 9 0 Al g orit h m 
1 a n d L Y 3 2 0 9 5 9 0 Al g orit h m 2) wit h i ns uli n d e gl u d e c.

T h e i ns uli n d os e u nits ar e diff er e nt b et w e e n L Y 3 2 0 9 5 9 0 ( m g) a n d i ns uli n d e g lu d e c ( u nit). 

T h er ef or e, d es cri pt i v e st atisti cs will b e pr o vi d e d f or t h e i ns uli n d os e a n d t h e d os e c h a n g e fr om 
b as eli n e. A l oa di n g d os e str at e g y  w as us e d o nl y  for t h e first d os e of L Y 3 2 0 9 5 9 0 . O n e t hir d of  

t he l oa di n g d os e will b e us e d as t h e b as eli n e d os e of L Y 3 2 0 9 5 9 0 i n t h e a n al ysis w hil e t h e d os e 
of  ins uli n d e gl u d e c at W e e k 0 will b e us e d as t h e b as eli n e d os e of i ns uli n d e gl u d e c . N o tr e at m e nt 

c o m p aris o n will  be c o n d u ct e d. T w o s a m pl e t -t est will be c o n d u ct e d t o ass ess t h e c h a n g e fr o m 
b as eli n e wit hi n tr e at m e nt gr o u p.
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5. 9. P h a r m a c o ki n eti c/ P h a r m a c o d y n a mi c A n al y s e s
P h ar m a c o ki n et i c/ p h ar m a c o d y n a mi cs ( P K/ P D) a n al ys es will b e c o n d u ct e d b y  P K/ P D gr o u p.

5. 1 0. S af et y A n al y s e s
S af et y m e as ur es will i n cl u d e A Es , vit al sig n s, h y p o gl y c e mi c e pis o d es, tr e at me nt e x p os ur e, 

a dj u di c at e d c ar di o v as c ul ar e v e nts, l a b or at or y  me as ur e m e nt s, el e ctr o c ar di o gr a m s ( E C G s) a n d 

i m m u n o g e ni city . S af et y a n al ysis will b e r e p ort e d f or t he S af et y  P o p ulat i on usi n g d at a m e as ur e d 
w hil e o n tr e at m e nt a n d af t er st u d y dr u g dis c o nti n u atio n. U nl ess ot h er wis e s p e cifi e d , t h e 

c o m p aris o n will  be b et w e e n L Y 3 2 0 9 5 9 0 ( b y p o oli n g L Y 3 2 0 9 5 9 0 Al g orit h m 1 a n d L Y 3 2 0 9 5 9 0 
Al g ori t h m 2) a n d i ns uli n d e gl u d e c.

5. 1 0. 1. St u d y Dr u g E x p o s ur e
E x p os ur e i n d a ys i n t h e st u d y  will b e c al c ul at e d f or e a c h p ati e nt a n d s u m m ari z e d b y tr e at m e nt 

gr o u p. E x p os ur e d uri n g t h e tr e at m e nt p eri o d will b e c al c ul at e d fr o m d at e of first st u d y  b as al 
i ns uli n d os e c oll e ct e d i n t h e el e ctr o ni c c as e r e p ort f or m (e C R F ) t o d at e of dis c o nt i n u ati on fr o m 

st u d y tr e at me nt (i . e., t he l ast d os e d at e f or i ns uli n d e gl u d e c, a n d t he l ast d os e d at e + 7 d a ys f or 
L Y 3 2 0 9 5 9 0) . T h e s u m of e x p os ur e i n t ot al p ati e nt y e ars will als o b e pr o vi d e d.

Fr e q u e n c y of s u bj e cts f alli n g i nt o t h e f o ll owi n g diff er e nt e x p os ur e r a n g es will als o b e 
s u m m ari z e d:  > 0 d a ys, ≥ 7 d a y s, ≥ 1 4 d a ys, ≥ 3 0 d a ys ( 1 m o nt h), ≥ 6 0 d a ys ( 2 mo nt hs), ≥ 9 0 d a y s 
( 3 m o nt hs), ≥ 1 2 0 d a ys ( 4 m o nt hs), ≥ 1 8 3 d a ys ( 6 m o nt hs) d a y s.

I n a d diti on, t h e d ur ati o n of f o ll ow- u p i n d a ys f or e a c h i n di vi d u a l p at i ent  is c al c ul at e d fr o m t he 

d at e of l ast d os e of st u d y  dr u g for i ns uli n d e gl u d e c or t h e d at e of l ast d os e of st u d y dr u g + 7 d a ys 
f or L Y 3 2 0 9 5 9 0 t o t h e l ast st u d y vi sit d at e.  T h e d ur atio n of  t h e f oll ow- u p i n d a ys will b e

s u m m ari z e d ( n, m e a n, st a n d ar d d e vi at i on, mi ni m u m , m a xi m u m , m e di a n, a n d s u m in t ot al  p atie nt 
y e ars) b y  tr e at me nt gr o u p.  

T h e d ur ati o n o n st u d y  fr o m d at e of t he first st u d y dr u g t o t h e la st st u d y  vi sit d at e (i n cl u di n g t h e 
f oll ow- u p visit) will als o b e s u m m ari z e d b y  tr e at m e nt gr o u p, t h e f oll owi n g s u m m ar y  st atist i cs 

will b e pr o vi d e d: n, m e a n, st a n d ar d d e vi at i on, mi ni m u m, m a xi m u m, m e d i a n, a n d s u m in t ot al  
p ati e nt y e ars .

A b y- p at i ent  listi n g of dr u g e x p os ur e d at a will b e cr e at e d t o pr o vi d e d at a f or t h e C S R.

5. 1 0. 2. A d v e r s e E v e nt s
A d v ers e e v e nt s will b e s u m m ari z e d as T E A Es ( d efi n e d as e v e nts t h at ar e n e wl y r e p ort e d aft er 

t he first d os e of st u d y  ba s al  ins uli n or r e p ort e d t o w ors e n i n s e v erit y fr om b as eli n e) a n d 
c o m p ar e d b et w e e n tr e at m e nts u nl ess ot h er wis e s p e cifi e d . T h e M e di c al Di ct i on ar y f or R e g ul at or y  

A ct i viti es ( M e d D R A) L o w est L e v el T er m ( L L T) will b e us e d i n d et er mi ni n g t he tr e at m e nt -
e m er g e nt st at us.  T h e m a xi m u m s e v erity f or e a c h L L T d uri n g t h e b as eli n e p eri o d will b e us e d as 

b as eli n e s e v erit y.  All a n al ysis will b e p erf or m e d o n t h e d at a c oll ect e d fr o m t he d at e of first d os e 
of  st u d y dr u g ( or t h e r a n d o mi z ati on visit d at e if d at e of first d os e is n ot a v ail a bl e) t o t h e e n d of 
t he st u d y  ( u p t o Visit 8 0 1).
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T h e i n ci d e n c e of p a ti e nt s wit h at l e ast 1 T E A E a n d t h e i n ci d e n c e of T E A Es b y  P T a n d s yst e m 
or g a n cl ass ( S O C) will b e pr es e nt e d b y tr e at m e nt gr o u p. T h e n u m b er a n d p er c e nt a g e of p ati e nts 

wi t h T E A Es will b e s u m m ari z e d b y tr e at me nt usi n g M e d D R A P Ts n est e d wit hi n S O C. E v e nts 
will b e or d er e d b y  d e cr e asi n g fr e q u e n c y wit hi n S O C. 

T h e n u m b er a n d p er c e nt a g es of p at i ent s wit h T E A Es (≥ 2 % b ef or e r o u n di n g) will b e s u m m ari z e d 

b y tr e at m e nt usi n g M e d D R A P T ( wit h o ut r e g ar d t o S O C). E v e nts will b e or d er e d b y  d e cr e asi n g 
fr e q u e n c y. 

T h e i n ci d e n c e of p arti ci p a nts wit h at l e ast 1 T E A E ass ess e d as p ossi bl y r el at e d t o t h e I P will b e 
s u m m ari z e d b y tr e at me nt gr o u p usi n g M e d D R A P T n est e d wit hi n S O C. E v e nts will b e or d er e d 

b y d e cr e asi n g fr e q u e n c y  wit hi n S O C. I n a d ditio n, a s u m m ar y  of T E A Es b y m a xi m u m s e v erit y 
will b e pr es e nt e d d es cri pt i v el y b y tr e at m e nt gr o u p.

Di s c o nti n u atio ns d u e t o A Es will b e s u m m ari z e d b y  P T a n d c o mp ar e d b et w e e n tr e at m e nt gr o u ps 
usi n g Fis h er’s e x a ct t est f or t h e S af et y P o p ul at i on.    

All S A Es (i n cl u di n g d e at h) will b e list e d b y p ati e nt f or t he S af et y  P o p ulat i on . 

S u m m ar y  of T E -S A Es si mil ar t o s u m m ari es f or t h e pr o p orti o n of p ati e nts e x p eri e n ci n g e a c h 
r e p ort e d T E A E b y S O C will b e i n cl u d e d f or t h e S af ety P o p ul at i on. 

5. 1 0. 3. A d v e r s e E v e nt s of S p e ci al I nt er e st ( A E SI)

S u m m ar y  a n d a n al ysis of T E A Es r el at e d t o t h e f oll o wi n g a d v ers e e v e nts of s p e cial  int er e st 
( A E SIs) is s p e cifi e d i n t his s e ct i on:

 d e at hs a n d n o nf at al c ar di o v as c ul ar e v e nts 

 h y p o gl y c e mi a e v e nts

 h e p at o bili ar y  e v e nt s

 i nj e cti on sit e r e a cti o ns 

 s y st e mat i c h y p ers e nsit i vity r e a ctio n s

5. 1 0. 3. 1. D e at h a n d N o nf at al C ar di o v a s c ul ar E v e nt s

D e at hs a n d n o nf at al  c ar dio v as c ul ar A Es will b e a dj u di c at e d b y  a n i n d e p e n d e nt Cli ni c al E n d p oi nt 

C o m mitt e e wi t h c ar diol o g y e x p ertis e . T h e f ollo wi n g e v e nts will b e a dj u di c at e d a n d list e d b y 
p ati e nt f or t he S af et y P o p ul at i on :  d e at h d u e t o c ar di o v as c ul ar e v e nts, m y o c ar di al  inf ar cti o n, 

h os pi t ali z atio n f or u nst a bl e a n gi n a, h os pi t ali z atio n f or h e art f ail ur e , c or o n ar y i nter v e nti o ns (s u c h 
as c or o n ar y  art er y b y p ass gr aft or p er c ut a n e o us c or o n ar y int er v e nt i on) , a n d c er e br o v as c ul ar 

e v e nts, i n cl u di n g c er e br o v as c ul ar a c ci d e nt (str o k e) a n d tr a nsi e nt is c h e mi c att a c k. T h e a ct u al t er m 
a n d P T of t h e e v e nt, d at e of first d os e a n d l ast d os e of st u d y  dr u g, r es ult of a dju di c at i on, a n d ti m e 
fr om first d os e t o e v e nt will b e list e d.  

5. 1 0. 3. 2. H y p o gl y c e mi a E v e nt s 

A c c or di n g t o t he 2 0 2 0 A m er i c a n Di a b et es Ass o ci ati o n st a n d ar d of  me di c al  c ar e i n di a b et es, t her e 

ar e t w o l e v els o f h y p o gl y c e mi a d efi n e d b y gl u c os e c o n c e ntr ati o n:
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 L e v el 1: gl u c o s e < 7 0 m g/ d L ( 3. 9 m m o l/ L) a n d gl u c os e ≥ 5 4 m g/ d L ( 3. 0 m m o l/L)

 L e v el 2: gl u c o s e < 5 4 m g/ d L ( 3. 0 m m o l/ L)

Wit h t h e a b o v e gl u c os e r e a di n g r e q uir e m e nt f or L e v el 1 a n d 2 h y p o gl y c e mi a, t h e f oll owi n g t y p e 

of  h y p o gl y c e mi a e v e nts will b e d eri v e d: d o c u m e nt e d h y p o gl y c e mi a, d o c u m e nt e d n o ct ur n al 
h y p o gl y c e mi a ( o c c urs b et w e e n b e dti m e a n d w a ki n g), a n d d o c u m e nt e d n o n -n o ct ur n al 
h y p o gl y c e mi a ( o c c urs b et w e e n w a ki n g a n d b e dt i m e). 

P er t h e st u d y  pr ot o c ol, s e v er e h y p o gl y c e mi a is r e p ort e d as a s eri o us A E . S e v er e h y p o gl y c e mi a is 

d efi n e d i n t h e pr ot o c ol a n d i s c o nsist e nt wi t h t h e A D A d efi niti on , b ut als o r e q uir es i n v e stig at or 
c o nfir m at i on of n e ur o l ogi c al i m p air m e nt. T h e 2 0 2 0 A m eri c a n Di a b et es Ass o ci at i on st a n d ar d of 

m e di c al c ar e i n di a b et es als o cl assifi e d s e v er e h y p o gl y c e mi a as L e v el 3 h y p o gl y c e mi a. D uri n g a 
s e v er e h y p o gl y c e mi a e pis o d e, t he p arti ci p a nt h as a n alt er e d m e nt al st at us a n d c a n n ot assist i n 

his/ h er o w n c ar e, m a y b e s e mi c o ns ci o us or u n c o ns ci o us, or e x p eri e n c e c o m a wit h or wit h o ut 
s ei z ur es, a n d m a y r e q uir e assist a n c e of a n ot h er p ers o n t o a cti v el y a d mi nist er c ar b o h y dr at e, 

gl u c a g o n, or ot h er r es us cit ati v e a ct i ons. T hi s i nf or m at i on will b e c oll e ct e d i n t h e p ati e nt e Di ar y 
a n d t h e s e v e r e h y p o gl y c e mi a will b e list e d.

T a bl e B D C L. 1 pr o vi d es t h e s u m m ar y o f st atist i c al m et h o d f or h y p o gl y c e mi a e v e nt r el at e d 
a n al ysis. A d dit i on all y , s e v er e h y p o gl y c e mi a e v e nts will b e list e d. T h e s e v er e h y p o gl y c e mi a 

r e p ort e d as s p o nt a n e o us A E i n t h e e C R F will als o b e s u m m ari z e d b y M e d D R A P T . T h e L e v el 2 
a n d L e v el  3 ar e us u all y c o nsi d er e d as cli ni c all y si g nifi c a nt h yp o gl y c e mi a. T h er ef or e, t h e a n al ysis 

o n a c o m p osit e of L e v el 2 a n d L e v el 3 ( d e n ot e d as L e v el 2/ 3) h y p o gl y c e mi a will als o b e 
c o n d u ct e d.
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T a bl e B D C L. 1. H y p o gl y c e mi a E v e nt R el at e d A n al y s e s

E n d p oi nt Ti m e P oi nt * St atisti c al M et h o d

R at e of h y p o gl y c e mi a e v e nts f or L e v el 1 
a n d L e v el 2 / 3

 D o c u m e nt e d 

 N o ct ur n al

 N o n -N o ct ur n al

0 - 1 2, 0- 2 6, 1 2- 2 6
w e e ks, p ost -tr e at m e nt 
p eri o d ( u p t o Visit 
8 0 1) *

E x p os u r e-a dj ust e d r at e p er y e ar / 1 0 0 y e ars 
( c al c ul at e d b y t ot al n u m b er of e v e nts di vi d e d b y 
t ot al e x p os ur e f or i n di vi d u al p ati e nts) will b e 
pr o vi d e d a n d t h e e m piri c al m et h o d (s e e 
A p p e n di x 1 f or d et ails) will b e us e d f or 
tr e at m e nt c o m p aris o n.

I n ci d e n c e of h y p o gl y c e mi a e v e nts f or
L e v el 1 a n d L e v el 2 / 3

 D o c u m e nt e d

 N o ct ur n al

 N o n -N o ct ur n al

0 - 1 2, 0- 2 6, 1 2- 2 6
w e e ks, p ost -tr e at m e nt 
p eri o d ( u p t o Visit 
8 0 1) *

L o gisti c r e gr essi o n will i n cl u d e tr e at m e nt, 
b as eli n e H b A 1 c i n t h e m o d el. 

N ot e t h at t h e l o gisti c r e gr essi o n will b e 
c o n d u ct e d w h e n ≥ 1 0 p ati e nts wit h t his e v e nt.

 Pr o p orti o n of p ati e nts wit h H b A 1 c 
< 7 % wit h o ut d o c u m e nt e d n o ct ur n al 
h y p o gl y c e mi a e v e nt ( L e v el 1 a n d 
L e v el 2)

 Pr o p orti o n of p ati e nts wit h H b A 1 c 
≤ 6. 5 % wit h o ut d o c u m e nt e d
n o ct ur n al h y p o gl y c e mi a e v e nt
( L e v el 1 a n d L e v el 2)

0 - 2 6 w e e ks L o gisti c r e gr essi o n will i n cl u d e tr e at m e nt, 
c o u ntr y, D P PI V [ y es/ n o], S G L T 2 [ y es/ n o] , 
b as eli n e B MI [ < 3 0, ≥ 3 0] , a n d b as eli n e H b A 1 c
i n t h e m o d el. 

A b br e vi ati o ns:  B MI = b o d y m ass i n d e x; H b A 1 c = h e m o gl o bi n A 1 c ; L e v el 2/ 3 = L e v el 2 a n d L e v el 3 c o m p osit e .

N ot e: T h e h y p o gl y c e mi a r at e p er y e ar d uri n g d efi n e d p eri o d is c al c ul at e d b y t h e n u m b er of h y p o gl y c e mi a wit hi n 

t h e p eri o d/ n u m b er of d a ys p ati e nt at ris k wit hi n t h e p eri o d * 3 6 5. 2 5 d a ys. T h e h y p o gl y c e mi a i n ci d e n c e d uri n g 

d efi n e d p eri o d i n di c at es if t h e p ati e nt h as a t l e ast 1 h y p o gl y c e mi a e v e nts wit hi n t h e p eri o d ( Y es/ N o). T h e 

b as eli n e h y p o gl y c e mi a r at e is t h e r at e c al c ul at e d b et w e e n Visit 2 a n d Visit 3.
* A n al y s es f or e n d p oi nt d uri n g p ost -tr e at m e nt p eri o d ( u p t o Visit 8 0 1) will i n cl u d e all of t h e d at a aft er st u d y dr u g

dis c o nti n u e d o n S af et y p o p ul ati o n; a n al ys es f or e n d p oi nts d uri n g ot h er ti m e p oi nts will i n cl u d e all d at a b ef or e 

st u d y dr u g dis c o nti n u e d o n S af et y p o p ul ati o n.

5. 1 0. 3. 3. H e p at o bili ar y E v e nt s

T h e p er c e nt a g es of p at i ent s wit h tr e at me nt -e m er g e nt h e p at i c A Es will  be s u m m ari z e d b y  
tr e at me nt gr o u p usi n g M e d D R A P T n est e d wit hi n e a c h S M Q or d er e d b y  d e cr e asi n g fr e q u e n c y. 
T h e f o ll owi n g S M Qs b as e d o n M e d D R A will b e us e d t o i d e ntif y h e p at i c e v e nts:

 Br o a d a n d n arr o w t er ms i n t h e Li v er r el at e d i n v esti g at i ons, si g ns a n d 
s y m pt o ms S MQ ( 2 0 0 0 0 0 0 8)

 Br o a d a n d n arr o w t er ms i n t h e C h o l est asis a n d j a u n di c e of h e p at i c ori gi n 
S M Q ( 2 0 0 0 0 0 0 9)

 Br o a d a n d n arr o w t er ms i n t h e H e p at itis n o n- i nf e cti ons S M Q ( 2 0 0 0 0 0 1 0)

 Br o a d a n d n arr o w t er ms i n t h e H e p at i c f ail ur e, fi br osis a n d cirr h osis a n d ot h er 
li v er d a m a g e S M Q ( 2 0 0 0 0 0 1 3) 
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 N arr o w t er ms i n t h e Li v er -r el at e d c o a g ul ati o n a n d bl e e di n g dist ur b a n c es S M Q 
( 2 0 0 0 0 0 1 5)

5. 1 0. 3. 4. I nj e cti o n Sit e R e a cti o n s

I nj e cti on sit e r e a cti o ns will b e e v al u at e d usi n g t h e s p o nt a n e o us A E r e p orti n g of i nj e ct i on sit e 
r e a ctio ns b y t h e s el e ct e d M e d D R A P Ts f or t h e L Y 3 2 0 9 5 9 0 st u d y pr o gr a m. 

T a bl e B D C L. 2 c o nt ai ns a list of M e d D R A P Ts b as e d o n M e d D R A ( b ot h n arr o w a n d br o a d 

s c o p e) t h at will b e us e d t o i d e nt if y p ot e nti al i nj e cti o n sit e r e a cti o n fr o m t h e s p o nt a n e o us r e p ort e d 
A Es .

T h e n u m b er a n d p er c e nt a g e of p ati e nts e x p eri e n ci n g tr e at m e nt -e m er g e nt p ot e nti al i nj e ct i on sit e 
r e a ctio n i d e ntifi e d usi n g br o a d a n d n arr o w s e ar c h str at e g y  will b e s u m m ari z e d a n d c om p ar e d b y 

tr e at me nt gr o u p usi n g Fis h er’s e x a ct t est. T h e n u m b er a n d p er c e nt a g e of p ati e nts e x p eri e n ci n g 
tr e at me nt -e m er g e nt p ot e nti al i nj e ct i on sit e r e a ct i ons t h at is j u d g e d t o b e r el at e d t o st u d y  dr u g b y 
t he i n v est i g at or will als o b e s u m m ari z e d a n d c om p ar e d.

T a bl e B D C L. 2. Li st of M e d D R A Pr ef err e d T er m s ( P T s) t o S e ar c h f or I nj e cti o n Sit e 
R e a cti o n A d v er s e E v e nt s ( A E s)

P r ef e r r e d T e r m P r ef e r r e d T e r m C o d e S c o p e

I nj e cti o n sit e a bs c ess 1 0 0 2 2 0 4 4 N arr o w

I nj e cti o n sit e a bs c ess st eril e 1 0 0 2 2 0 4 5 N arr o w

I nj e cti o n sit e atr o p h y 1 0 0 2 2 0 4 8 N arr o w

I nj e cti o n sit e er yt h e m a 1 0 0 2 2 0 6 1 N arr o w

I nj e cti o n sit e h y p ertr o p h y 1 0 0 2 2 0 7 2 N arr o w

I nj e cti o n sit e i n d ur ati o n 1 0 0 2 2 0 7 5 N arr o w

I nj e cti o n sit e i nf e cti o n 1 0 0 2 2 0 7 6 N arr o w

I nj e cti o n sit e i nfl a m m ati o n 1 0 0 2 2 0 7 8 N arr o w

I nj e cti o n sit e irrit ati o n 1 0 0 2 2 0 7 9 N arr o w

I nj e cti o n sit e m ass 1 0 0 2 2 0 8 1 N arr o w

I nj e cti o n sit e e d e m a 1 0 0 2 2 0 8 5 N arr o w

I nj e cti o n sit e pr urit us 1 0 0 2 2 0 9 3 N arr o w

I nj e cti o n sit e r as h 1 0 0 2 2 0 9 4 N arr o w

I nj e cti o n sit e r e a cti o n 1 0 0 2 2 0 9 5 N arr o w

I nj e cti o n sit e w ar mt h 1 0 0 2 2 1 1 2 N arr o w

I nj e cti o n sit e c ell ulitis 1 0 0 5 0 0 5 7 N arr o w

I nj e cti o n sit e s w elli n g 1 0 0 5 3 4 2 5 N arr o w

I nj e cti o n sit e dis c o mf ort 1 0 0 5 4 2 6 6 N arr o w

I nj e cti o n sit e n o d ul e 1 0 0 5 7 8 8 0 N arr o w

Li p o atr o p h y 1 0 0 2 4 6 0 4 N arr o w

Li p o d ystr o p h y a c q uir e d 1 0 0 4 9 2 8 7 N arr o w

P arti al li p o d ystr o p h y 1 0 0 5 3 8 5 7 N arr o w

Li p o h y p ertr o p h y 1 0 0 6 2 3 1 5 N arr o w
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P r ef e r r e d T e r m P r ef e r r e d T e r m C o d e S c o p e

I nj e cti o n sit e br uisi n g 1 0 0 2 2 0 5 2 Br o a d

I nj e cti o n sit e h a e m at o m a 1 0 0 2 2 0 6 6 Br o a d

I nj e cti o n sit e h a e m orr h a g e 1 0 0 2 2 0 6 7 Br o a d

I nj e cti o n sit e p ai n 1 0 0 2 2 0 8 6 Br o a d

5. 1 0. 3. 5. S y st e mi c H y p er s e n siti vit y R e a cti o n

T h e n u m b er a n d pr o p orti o n of p at i ent s e x p eri e n ci n g p ot e nti al tr e at me nt -e m er g e nt s yst e mi c 

h y p ers e nsit i vity r e a ct i ons will b e s u m m ari z e d a n d c o m p ar e d b y tr e at m e nt gr o u p usi n g Fis h er’s 

e x a ct t est. T h e f o ll owi n g M e d D R A St a n d ar di z e d M e d D R A Q u er y  ( S M Q) will b e us e d t o 
i d e ntif y p ot e nti al s yst e mi c h y p ers e nsiti vity r e a ct i on s fr o m all T E A Es:

 A n a p h yl a cti c r e a cti o n ( S M Q). B esi d es usi n g t h e n arr o w a n d br o a d t er ms d esi g n at e d 
wi t hi n t h e S M Q, t h e f oll owi n g s e ar c h al g orit h m will als o b e i m pl e m e nt e d as a n ot h er 
a p pr o a c h t o d et er mi n e if a p ati e nt h a d a n a n a p h yl a cti c r e a ct i on:  if a p at i ent  ( h a d at 
l e ast 1 e v e nt i n C at e g or y A) or ( h a d at le ast 1 e v e nt t h at is i n C at e g or y B a n d als o h a d 
at l e ast 1 e v e nt t h at is i n C at e g or y  C) or ( h a d at le ast 1 e v e nt t h at is i n C at e g or y D a n d 
[ als o h a d at le ast 1 e v e nt i n C at e g or y  B or at le ast 1 e v e nt i n C at e g or y  C])

 A n gi o e d e m a ( S M Q)

 H y p ers e nsi tivi t y ( S M Q)

S p e cifi c all y , n e e d t o p erf or m t h e fol l owi n g: ( 1) a n y  n arr o w or alg ori t h mi c t er m fr o m a n y 1 of t h e 
3 S M Qs i n di c at e d a b o v e ( i.e. , c o m bi n e d s e ar c h a cr oss n arr o w a n d al g orit h mi c p orti o ns of all 3 

S M Qs); ( 2) a n y n arr o w s c o p e t er m wit hi n e a c h S M Q, s e p ar at el y ( i.e. , n arr o w S M Q s e ar c h); ( 3) 
a n y t er m wit hi n e a c h S M Q, s e p ar at el y ( i.e. , br o a d S M Q s e ar c h); ( 4) n arr o w s c o p e t er m s e ar c h 
wi t hi n e a c h S M Q, r e p ort t h e P T n est e d wit hi n e a c h S M Q.

N ot e t h at a n i n di vi d u al p at i ent  m a y c o ntri b ut e multi pl e e v e nts. Als o, a si n gl e e v e nt m a y  s atisf y 
m ult i pl e S M Qs, i n w hi c h c as e t h e e v e nt c o ntri b ut es t o e v er y a p pli c a bl e S M Q.

5. 1 0. 4. Vit al Si g n s a n d B o d y W ei g ht
Vi t al si g ns a n d w ei g ht will b e s u m m ari z e d b y tr e at m e nt gr o u p a n d visit. C h a n g e fr o m b as eli n e 

(last n o n missi n g v al u e u p t o Visit 3) t o p ost b as eli n e v al u e f or vit al si g ns a n d w ei g ht will b e 
s u m m ari z e d b y tr e at m e nt gr o u p a n d visit f or p atie nts w h o h a v e b ot h a b as eli n e a n d at l e ast 1 
p ost b as eli n e r es ult.

Tr e at m e nt diff er e n c es i n m e a n c h a n g e will b e ass ess e d usi n g M M R M. T h e M M R M m o d el will 

b e us e d f or t h e a n al ysis d uri n g t h e tr e at m e nt p eri o d a n d will c o nt ai n t h e t er ms f or tr e at m e nt, 
b as eli n e v al u e, visit, a n d visit - b y-tr e at me nt i nt er a cti o n as f a ct ors; p ati e nt as r a n d o m eff e ct ; a n d 

C S as t h e v ari a n c e -c o v ari a n c e str u ct ur e. O nl y s c h e d ul e d m e as ur es will b e i n cl u d e d i n t h e 
M M R M a n al ys es.

A n a n al ysis o f c o v ari a n c e ( A N C O V A) will als o b e c o n d u ct e d f or t h e l ast n o n missi n g v al u es 
d uri n g t h e st u d y  in cl u di n g t h e s af et y f oll ow- u p visit f or t he S af et y P o p ul at i on. T h e A N C O V A 
m o d el  will us e tr e at me nt, b as eli n e v al u e of t h e d e p e n d e nt v ari a bl e as c o v ari at es.
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T h e p er c e nt a g es of p at i ent s wit h tr e at me nt -e m er g e nt hi g h or l o w vi t al si g n s at a n y ti m e aft er 
r a n d omi z at i on will b e s u m m ari z e d a n d c o m p ar e d b et w e e n tr e at m e nt gr o u ps usi n g Fis h er’s e x a ct 

t est. A tr e at m e nt-e m er g e nt hi g h r es ul t is d efi n e d as a c h a n g e fr o m a v al u e l ess t h a n or e q u al t o 
t he hi g h li mit ( 1 4 0 m m H g f or s yst oli c bl o o d pr ess ur e, 9 0 m m H g f or di ast oli c bl o o d pr ess ur e, 

a n d 1 0 0 b p m f or p u ls e) at b as eli n e t o a v al u e gr e at er t h a n t h e hi g h li mit at a n y ti m e t h at m e ets 
t he s p e cifi e d c h a n g e crit eri a aft er r a n d o mi z ati o n. A tr e at m e nt -e m er g e nt l o w r e s ul t is d efi n e d as a 

c h a n g e fr o m a v al u e gr e at er t h a n or e q u al t o t h e l o w li mit ( 9 0 m m H g f or s y st o li c bl o o d pr ess ur e, 
5 0 m m H g f or di ast oli c bl o o d pr ess ur e, a n d 5 0 b p m f or p uls e) at b as eli n e t o a v al u e l ess t h a n t h e 

l ow li mi t at a n y ti m e t h at m e ets t h e s p e cifi e d c h a n g e crit eri a aft er r a n d o mi z ati on. P ati e nts wit h 
missi n g b as eli n e m e as ur es will b e e x cl u d e d f r o m t his a n al ysis u nl ess ot h er wis e s p e cifi e d.

S c h e d ul e d visits, u ns c h e d ul e d visits, a n d r et est m e as ur e m e nts will b e i n cl u d e d i n t his a n al ysis.
T a bl e B D C L. 3 will b e us e d t o d efi n e t h e l o w a n d hi g h li mits a n d c h a n g e t hr es h o l ds.

T a bl e B D C L. 3. C at e g ori c al Crit eri a f or A b n or m al Tr e at m e nt -E m er g e nt Bl o o d 
Pr e s s ur e a n d P ul s e M e a s ur e m e nt

P a r a m et e r L o w Hi g h

S y st oli c B P ( m m H g) 

( S u pi n e or sitti n g)
≤ 9 0 a n d d e cr e as e fr o m b as eli n e ≥ 2 0 ≥ 1 4 0 a n d i n cr e as e fr o m b as eli n e ≥ 2 0

Di ast oli c B P ( m m H g) 

( S u pi n e or sitti n g)
≤ 5 0 a n d d e cr e as e fr o m b as eli n e ≥ 1 0  ≥ 9 0 a n d i n cr e as e fr o m b as eli n e ≥ 1 0

P uls e ( b p m) 

( S u pi n e or sitti n g)
< 5 0 a n d d e cr e as e fr o m b as eli n e ≥ 1 5 > 1 0 0 a n d i n cr e as e fr o m b as eli n e ≥ 1 5

A b br e vi ati o ns: B P = bl o o d pr ess ur e; b p m = b e ats p er mi n ut e ; m m H g = milli m et ers of m er c ur y .

5. 1 0. 5. L a b or at or y M e a s ur e s
T h e d at a fr o m l a b or at or y  t esti n g will b e s u m m ari z e d b y tr e at m e nt gr o u p a n d visit. C h a n g e fr o m 

b as eli n e (l ast n o n missi n g v al u e u p t o Visit 3) t o p ost b as eli n e v al u e f or la b or at or y  t ests ( e x c e pt 
f or F S G, H b A 1 c, a n d A nti b o d y) will b e s u m m ari z e d f or p ati e nts w h o h a v e b ot h a b as eli n e a n d at 

l e ast 1 p ost b as eli n e r es ult. Tr e at m e nt diff e r e n c es i n m e a n c h a n g e f or t h es e l a b or at or y t ests will 
b e e v al u at e d usi n g M M R M m o d el. T h e M M R M m o d el will b e us e d f or t h e a n al ysis d uri n g t h e 

tr e at me nt p eri o d a n d will c o nt ai n t h e t er m f or tr e at m e nt, b as eli n e v al u e, visit, a n d visit - b y-
tr e at me nt i nt er a cti o n as f a ct ors, p ati e nt as r a n d o m  eff e ct, a n d c o mp o u n d s y m m etri c as t h e 

v ari a n c e -c o v ari a n c e str u ct ur e. A n al ys es will b e pr o vi d e d i n b ot h i nt er n at i on al u nit s ( SI) a n d 
c o n v e nt i on al u nits ( C N) . T h e M M R M a n al ysis will o nl y i n cl u d e l a b t ests f or t h e s c h e d ul e d visit s 

s p e cifi e d i n t h e pr ot o c ol. F or s o me s el e ct e d l ab or at or y  m e as ur e s, l o g-tr a nsf or m e d v al u e will b e 
us e d i n M M R M w h e n n e c ess ar y , an d t he g e o m etri c L S m e a ns as w ell as t he p er c e nt a g e c h a n g e 
fr om b as eli n e will  be r e p ort e d. 

T h e l ast n o n missi n g v al u es d uri n g t h e st u d y i n cl u di n g t h e s af et y f oll ow- u p vi si t for t h e S af et y 

P o p ul at i on will als o b e a n al y z e d b y a n A N C O V A m o d el. T h e A N C O V A m o d el will us e 
tr e at me nt, b as eli n e v al u e of t h e d e p e n d e nt v ari a bl e as c o v ari at es. F or s o m e s el e ct e d l a b or at or y  
m e as ur es, l o g -tr a nsfor m e d v al u e will b e us e d i n t h e A N C O V A m o d el.

T h e p er c e nt a g es of p at i ent s wit h tr e at me nt -e m er g e nt a b n or m al l a b or at or y  r e s ult s at a n y t i m e

af t er r a n d o mi z ati on (i n cl u di n g t h e tr e at m e nt p eri o d a n d f oll ow- u p p eri o d) will b e s u m m ari z e d 
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a n d c o m p ar e d b et w e e n tr e at m e nt gr o u ps usi n g Fis h er’s e x a ct t est. A tr e at m e nt -e m er g e nt 
a b n or m al  r e s ult is d efi n e d as a c h a n g e fr o m n or m al  at b as eli n e t o a b n or m al at a n y tim e aft er 

r a n d omi z at i on. C o v a n c e r efer e n c e r a n g es will g e n er all y  be us e d t o d efi n e t h e l ow a n d hi g h 
li mits. P ati e nt s wi t h missi n g b as eli n e l a b m e as ur es will b e e x cl u d e d fr om t his a n al ysis u nl ess 

ot h er wi s e s p e cifi e d. S c h e d ul e d visit s, u ns c h e d ul e d visits, a n d r et est m e as ur e m e nts will b e 
i n cl u d e d i n t his a n al ysis.

A l a b listi n g i n t h e S af ety P o p ul ati o n w h o h a d a n tr e at me nt -e m er g e nt a b n or m al l a b or at or y  v al u e 

d uri n g t h e st u d y  will b e pr o vid e d, i n cl u di n g t h e a ct u al m e as ur e m e nt, a b n or m al r es ult, a n d 
r ef er e n c e l o w or hi g h li mits. 

5. 1 0. 5. 1. Li pi d M e a s ur e s

Tri gl y c eri d es, t ot al c h ol est er ol, L D L -C, a n d H D L -C (r es ul t s fr o m fast i n g s a m pl es) will t a k e lo g -

tr a nsf or m ati o n b ef or e b e i n g a n al y z e d b y M M R M m o d el d efi n e d a b o v e f or t h e S af et y P o p ul at i on . 
T h e l ast n o n missi n g m e as ur e m e nts will als o b e l o g -tr a nsf or m e d a n d a n al y z e d b y t h e pr e vi o usl y 
d efi n e d A N C O V A m o d el.

A listi n g of p ati e nts wit h p ost b as eli n e f asti n g tri gl y c eri d e v al u e ≥ 4 0 0 m g/ d L or n o n -f asti n g 

trigl y c eri d es > 6 0 0 will  be pr o vi d e d ( s c h e d ul e d visits, u ns c h e d ul e d visits, a n d r e p e at
m e as ur e m e nts will b e i n cl u d e d) . 

5. 1 0. 5. 2. Li v er E n z y m e El e v ati o n M e a s ur e s

T h e li v er e n z y m es a n d bi o m ar k ers ( al a ni n e a mi n otr a nsf er as e [A L T ], a s p art at e a mi n otr a nsf er as e

[A S T ], Al k ali n e p h os p h at as e [A L P ], t ot al bilir u bi n [ T B L] a n d G a m m a gl ut a m yl tr a n sfer as e
[G G T ]) will t a k e l o g -tr a nsf or m ati on b ef or e p erf or mi n g t h e M M R M a n d A N C O V A a n al ys e s. I n 

a d di tio n, t he p er c e nt a g e of p ati e nts wit h t h e f o ll owi n g el e v at i ons i n li v er e n z y m es at a n y 
p ost b as eli n e visit af t er r a n d o mi z ati on i n cl u di n g t h e tr e at m e nt p eri o d a n d p ost-tr e at me nt f ol l ow-
u p p eri o d will b e s u m m ari z e d f or s u bs et s b as e d o n b as eli n e c at e g ori es .

 T h e a n al ysis of a n y p ost b as eli n e A L T ( A S T) ≥ 3 f ol d ( 3 X) U L N will c o nt ai n 4 

b as eli n e s u bs ets:  

o p ati e nts w h os e n o n -missi n g m a xi m u m b as eli n e v al u e is l ess t h a n or e q u al t o 
1 X U L N, 

o p ati e nts w h os e m a xi m u m  b as eli n e is gr e at er t h a n 1 X U L N b ut l ess t h a n 3 X 
U L N , 

o p ati e nts w h os e m a xi m u m  b as eli n e v al u e is gr e at er t h a n or e q u al 3 X U L N, a n d 

o p ati e nts w h os e b as eli n e v al u es ar e missi n g.  

 T h e a n al ysis of a n y p ost b as eli n e A L T ( A S T) ≥ 5 X U L N will b e c o nt ai n 5 b as eli n e 

s u bs ets:  

o p ati e nts w h os e n o n -missi n g m a xi m u m b as eli n e v al u e i s l ess t h a n or e q u al t o 
1 X U L N, 
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o p ati e nts w h os e m a xi m u m  b as eli n e is gr e at er t h a n 1 X U L N b ut l ess t h a n 3 X 
U L N, 

o p ati e nts w h os e m a xi m u m  b as eli n e is gr e at er t h a n or e q u al t o 3 X U L N b ut l ess 
t ha n 5 X U L N, 

o p ati e nts w h os e m a xi m u m  b as eli n e v al u e is gr e ater t h a n or e q u al t o 5 X U L N, 
a n d 

o p ati e nts w h os e b as eli n e v al u es ar e missi n g.  

 T h e a n al ysis of a n y p ost b as eli n e A L T ( A S T) ≥ 1 0 X U L N will c o nt ai n 6 b as eli n e 

s u bs ets:  

o p ati e nts w h os e n o n -missi n g m a xi m u m b as eli n e v al u e is l ess t h a n or e q u al t o 
1 X U L N, 

o p ati e n t s w h o s e ma xi m u m  b as eli n e is gr e at er t h a n 1 X U L N b ut l ess t h a n 3 X 
U L N, 

o p ati e nts w h os e m a xi m u m  b as eli n e is gr e at er t h a n or e q u al t o 3 X U L N b ut l ess 
t ha n 5 X U L N, 

o p ati e nts w h os e m a xi m u m  b as eli n e is gr e at er t h a n or e q u al t o 5 X U L N b ut l ess 
t ha n 1 0 X U L N, 

o p ati e nts w h os e m a xi m u m  b as eli n e v al u e is gr e at er t h a n or e q u al t o 1 0 X U L N, 
a n d 

o p ati e nts w h os e b as eli n e v al u es ar e missi n g.

 T h e a n al ysis of a n y p ost b as eli n e t ot al bilir u bi n ≥ 2 X U L N will c o nt ai n 4 b as eli n e 

s u bs ets: 

o p ati e nts w h os e n o n - missi n g m a xi m u m b as elin e v al u e i s l ess t h a n or e q u al t o 
1 X U L N,

o p ati e nts w h os e m a xi m u m  bas eli n e is gr e at er t h a n 1 X U L N b ut l ess t h a n 2 X 
U L N,

o p ati e nts w h os e m a xi m u m  bas eli n e v al u e i s gr e at er t h a n or e q u al t o 2 X U L N, 
a n d 

o p ati e nts w h os e b as eli n e v al u es ar e missi n g.

 T h e a n al ysis of  a n y p ost b as eli n e A L P ≥ 2 X U L N will c o nt ai n 4 b as eli n e s u bs ets t he 
s a m e as a b o v e f or t ot al bilir u bi n

F or t h e a b o v e el e v at i on a n al ysis, m a xi m u m  b as eli n e a n d m a xi m u m p ost b as eli n e will b e us e d. 
M a xi m u m b as eli n e is d efi n e d as t he m a xi m u m  no n -missi n g o bs er v at i on i n t h e b as eli n e p eri o d.  

T h e m a xi m u m  p ost b as eli n e is d efi n e d as t h e m a xi m u m n o n -missi n g p ost b as eli n e m e as ur e m e nts 
i n cl u di n g s c h e d ul e d, u ns c h e d ul e d a n d r et est m e as ur e m e nts.

A listi n g of p ati e nts wit h a n y p ost r a n d o mi z ati o n 

 el e v at i on of s er u m  AL T t o ≥ 5 -f ol d U L N o n 2 or m or e c o ns e c uti v e bl o o d t ests
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 el e v at e d s er u m  T B L t o ≥ 2 -f ol d U L N ( e x c e pt f or c as es of k n o w n Gil b ert’s 
s y n dr o m e)

 el e v at i on of s er u m  AL P t o ≥ 2 -f ol d U L N o n 2 or m or e c o ns e c uti v e bl o o d t ests

 st u d y p arti ci p a nt dis c o nti n u e d fr o m tr e at m e nt d u e t o a h e p ati c e v e nt 

 h e p at i c e v e nt c o nsi d er e d t o b e a n S A E

will b e pr o vi d e d, i n cl u di n g d e m o gr a p hi cs, dis p ositi o n, st u d y dr u g e x p os ur e, A Es, c o n c o mit a nt 

m e di c at i ons, all t h e li v er m e as ur e m e nts ( A L T, A S T, t ot al bilir u bi n, A L P a n d G G T). T h e ti m e 
c o urs e pl ot of  A L T, A S T, A L P, T B L a n d G G T will als o b e pr o vi d e d f or t h e p ati e nts m e eti n g t h e 
a b o v e crit eri a.

5. 1 0. 6. El e ctr o c ar di o gr a m s
El e ctr o c ar di o gr a ms will b e c o ll e ct e d at s p e cifi c st u d y vi sit s. F or Visit 3, 6, 9, 1 5 a n d 1 7 , a 
tripli c at e E C G wi ll b e c o ll e ct e d. T h e ot h er visits, a si n gl e E C G will b e c o ll ec t e d. T h e a v er a g e 
v al u es will b e us e d i n t h e a n al ysis.

T h e a ct u al  a n d c h a n g e fr om b as eli n e f or s el e ct e d E C G p ar a m et ers ( h e art r at e a n d i nt er v als ) will 

b e a n al y z e d usi n g t h e M M R M m o d el. T h e M M R M m o d el will b e us e d f or t h e a n al ysis d uri n g 
t he tr e at m e nt p eri o d a n d will c o nt ai n t h e t er m f or tr e at m e nt, b as eli n e v al u e, visit, a n d visit - b y-

tr e at me nt i nt er a cti o n as f a ct ors, p ati e nt as r a n d o m  eff e ct, a n d co m p o u n d s y m m etri c as t h e 
v ari a n c e -c o v ari a n c e str u ct ur e.  T h e l ast n o n missi n g m e as ur e m e nts will als o b e a n al y z e d b y t h e 
A N C O V A m o d el wit h tr e at m e nt a n d b as eli n e v al u e as c o v ari at es.

5. 1 0. 7. I m m u n o g e ni cit y
T h e s a m pl e t o d et er mi n e a nt i b o d y a g ai nst L Y 3 2 0 9 5 9 0 will b e col l e ct e d at pr ot o c ol-s p e cifi e d 

visit s. Tr e at me nt e m er g e nt a nti -dr u g a nt i b o di es ( T E A D A) c a n b e s u b classifi e d as eit h er 
tr e at me nt i n d u c e d ( b as eli n e a nt i b o d y le v el  is n ot d et e ct e d) or tr e at m e nt b o ost e d ( b as eli n e 
a nt i b o d y le v el  is d et e ct e d):

 tr e at me nt i n d u c e d r es p o ns e: a p ost b as eli n e tit er ≥ 2- f ol d t h e mi ni m u m r e q uir e d dil uti on 

( 1: 2 0) if t h e b as eli n e st at u s is n ot d et e ct e d (i. e. , tit er less t h a n t h e mi ni m u m r e q uir e d 
dil ut i on)

 tr e at me nt b o ost e d r es p o ns e: a p ost b as eli n e tit er ≥ 4- f ol d of  t h e b as eli n e tit er if th e 
b as eli n e st at u s is d et e ct e d. F or a n e x a m pl e, 1: 2 0 at b as eli n e a n d 1: 8 0 p ost b as eli n e is 
tr e at me nt b o ost e d.

T h e fr e q u e n c y a n d p er c e nt a g e of a p arti ci p a nt's b as eli n e A D A st at us f or p atie nt s wi t h b as eli n e 
a n d at l e ast o n e p ost b as eli n e m e as ur e m e nt, all o wi n g T E A D A e v al u at i on, will b e s u m m ari z e d.

T h e T E A D A st at us will b e d et er mi n e d b y all p ost b as eli n e d at a. T h e n u m b er a n d p er c e nt a g e of 

p ati e nt s wi t h p o siti v e T E A D A r es p o ns e a n y tim e aft er r a n d o mi z at i on i n cl u di n g t h e tr e at m e nt 
p eri o d a n d f oll o w -u p p eri o d will  be s u m m ari z e d b y tr e at me nt gr o u p.
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A listi n g of a nti-L Y 3 2 0 9 5 9 0 a nti b o di es at e a c h visit will b e pr o vi d e d f or t h e S af et y P o p ul at i on. 
T h e list i n g will i n cl u d e a nti-L Y 3 2 0 9 5 9 0 a nti b o d y  st at us ( d et e ct e d/ n ot d et e ct e d), t h e tit er f or 
d et e ct e d s a m pl es a n d t h e T E A D A s t at u s.

5. 1 1. F G M A n al y si s

5. 1 1. 1. G e n e r al C o n si d e r ati o n
T h e F G M s y st e m  will b e off er e d t o all p art i ci p a nts m e eti n g st u d y e ntr y cri t eri a e x c e pt f or

r e p orti n g of s cr e e ni n g cli ni c al l a b or at or y ass ess m e nts i n St u d y I 8 H-M C -B D C L ( B D CL ). 

P arti ci p a nts will u n d er g o 3 F G M s essi o n s usi n g t h e Li br e Pr o S y st e m ( A b b ott) i n t h e 1 4-d a y  
p eri o d pri or t o r a n d o mi z at i on, Vi sit 1 5, a n d Vi sit 2 0. P ati e nts will r e m ai n bli n d e d t o t h es e 
ass ess m e nts u nt il t h e st u d y is c om p l et e d.

All p ati e nts w h o ar e r a n d o mi z e d t o eit h er L Y 3 2 0 9 5 9 0 Al g orit h m 1 or i ns uli n d e gl u d e c r e c ei v e at 

l e ast 1 d os e of st u d y tr e at me nt, a n d h a v e F G M d at a fr o m b as eli n e a n d at l e a st 1 p ost b as eli n e 
c oll e ct i on p eri o d will  be i n cl u d e d i n t h e a n al ys es. T h e d at a c oll e ct e d aft er p er m a n e nt 

di s c o nti n u at i on of t he I P will b e c e ns or e d. T h er e will b e n o m ult i pli city a dj ust m e nt. A d di tio n al 
a n al ysis m a y  be c o n d u ct e d t o c o m p ar e b et w e e n t h e L Y 3 2 0 9 5 9 0 ( b y  p o oli n g L Y 3 2 0 9 5 9 0 
Al g ori t h m 1 a n d L Y 3 2 0 9 5 9 0 Al g orit h m 2) a n d i ns uli n d e gl u d e c if d e e m e d n e c ess ar y.

A c c or di n g t o t he 2 0 2 0 A m er i c a n Di a b et es Ass o ci atio n st a n d ar d of  me di c al  c ar e i n di a b et es, t h e 

F G M d at a will b e i n cl u d e d i n t h e a n al ysis o nl y  if at le ast 7 0 % of t h e t ot al m e as ur es i n t h e 
a n al ysis p eri o d ar e o bt ai n e d ( d efi n e d as a v ali d F G M p eri o d). F or e x a m pl e, t h e 2 4 -h o ur p eri o d 

will h a v e 9 6 m e as ur es a n d t h e mi ni m u m n u m b er of m e as ur es will b e 6 8 . All t h e F G M 
d eri v at i ons ar e b as e d o n t h e d at a fr o m v ali d F G M p eri o d u nl ess ot h er wis e s p e cifi e d.   

T h e F G M v ari a bl es will b e d eri v e d f or e a c h F G M d a y  w h e n t h e a n al ysis d at a m e eti n g t h e a b o v e 
r e q uir e m e nt.  T h e d eri v e d v ari a bl es f or a visit will b e b as e d o n t h e d ail y F G M v ari a bl es wit hi n 
t he gi v e n visit.

S u m m ar y  st atisti cs will i n cl u d e t h e n u m b er of o bs er v ati ons, m e a n, m e di a n, m a xi m u m, 

mi ni m u m, a n d S D f or all c o nt i n u o us m e as ur es. F or c at e g ori c al m e as ur es, t h e n um b er of 
o bs er v at i ons, pr o p orti o n, a n d fr e q u e n c y will  be i n cl u d e d i n s u m m ar y st atist i cs. All a n al ys es will 
b e p erf or m e d b y visit a n d tr e at m e nt.  

5. 1 1. 2. F G M V a ri a bl e a n d A n al y si s
T h e c o nti n u o us v ari a bl es d eri v e d fr o m F G M will  b e s u m m ari z e d a n d c o m p ar e d b et w e e n 

tr e at me nt gr o u ps b y  vi sit usi n g M M R M mo d el . T h e mo d el  will in cl u d e t h e tr e at m e nt, H b A 1 c 
str at u m ( < 8. 5 % or > = 8. 5 %), b as eli n e v al u e of t h e d e p e n d e nt v ari a bl e , visit, a n d tr e at me nt b y  

visit i nt er a cti o n. T h e r a w m e a n a n d L S m e a n diff er e n c e b et w e e n tr e at m e nt gr o u ps will b e 
s u m m ari z e d. 

F or t h e b et w e e n -d a y  a nd wi t hi n-d a y  gl u c o s e v aria bili t y, t h e v ari a bl e will t a k e lo g -tr a n sf or mati o n 
b ef or e p erf or mi n g t h e M M R M a n al ysis.
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T h e bi n ar y  v aria bl e s will b e a n al y z e d usi n g a l o n git u di n al l o gist i c r e gr essi o n. I n t h e l o n git u di n al 
l ogist i c r e gr essi on m o d el , t h e i n d e p e n d e nt v aria bl es of tr e at m e nt, b as eli n e H b A 1 c v al u e, b as eli n e 

c o nti n u o us v ari a bl e c orr es p o n di n g t o t h e bi n ar y  d e p e n d e nt v ari a bl e, visit, a n d tr e at m e nt b y visit 
i nter a ct i on will b e us e d.

F or t h e h y p o gl y c e mi a e pis o d es d efi n e d b y F G M, t h e a n al ysis usi n g a n e g at i v e bi n o mi al m o d el

wi t h t he offs et of l og ( e x p os ur e i n y e ar) will b e p erf or m e d. T h e m o d el will i n cl u d e tr e at me nt a n d
b as eli n e H b A 1 c .

5. 1 1. 2. 1. H y p o gl y c e mi a

 P er c e nt a g e a n d D ur ati o n (i n mi n ut es) of ti m e p er d a y  w h er e glu c os e v al u es ar e wit hi n a 

h y p o gl y c e mi c r a n g e ( d efi n e d as < 7 0 m g/ d L [ 3. 9 m m o l/ L]) d uri n g t h e ni g htti m e p eri o d 
( d efi n e d as mi d ni g ht t o 0 6 0 0 h o urs), t h e d a yti m e p erio d ( d efi n e d as 0 6 0 0 h o urs t o 2 4 0 0

h o urs ) a n d a 2 4 -h o ur p eri o d .  
 P er c e nt a g e a n d D ur ati o n (i n mi n ut es) of ti m e p er d a y  w h er e glu c os e v al u es ar e wit hi n a 

h y p o gl y c e mi c r a n g e ( d efi n e d as < 5 4 m g/ d L [ 3. 0 m m o l/ L]) d uri n g t h e ni g htti m e p eri o d , t h e 
d a y tim e a n d a 2 4- h o ur p eri o d .

 P er c e nt a g e a n d D ur at i on (i n mi n ut es) of ti m e p er d a y  w h er e glu c os e v al u es ar e wit hi n a 
h y p o gl y c e mi c r a n g e ( d efi n e d as d efi n e d as < 7 0 m g/ d L [ 3.9 m m o l/L] a n d ≥ 5 4 m g/ d L [ 3. 0 

m m o l/ L]) d uri n g t he ni g htti m e p eri o d, t h e d a y tim e p eri o d a n d a 2 4 -h o ur p eri o d.  
 I n ci d e n c e of h y p o gl y c e mic e pis o d es (d efi n e d as < 7 0 m g/ d L [ 3. 9 m m o l/L] , or < 5 4 m g/ d L 

[ 3. 0 m m ol/L] or < 7 0 m g/ d L [ 3.9 m m o l/ L] a n d ≥ 5 4 m g/ d L [ 3. 0 m m o l/L] ) d uri n g t h e 
ni g htti m e p eri o d , t h e d a yti m e p eri o d a n d a 2 4 -h o ur p eri o d.

 R at e of h y p o gl y c e mi c e pis o d es ( d efi n e d as < 7 0 m g/ d L [ 3. 9 m m o l/L] , or < 5 4 m g/ d L [ 3. 0 
m m o l/ L] or < 7 0 m g/ d L [ 3.9 m m o l/ L] a n d ≥ 5 4 m g/ d L [ 3. 0 m m o l/L] ) d uri n g t h e n i g htti m e

p eri o d , t h e d a ytim e p eri o d a n d a 2 4 -h o ur p eri o d.
 D ur ati o n (i n mi n ut es) of e a c h i n di vi d u al h y p o gl y c e mi c e pis o d e ( d efi n e d as < 7 0 m g/ d L [ 3. 9 

m m o l/ L], or < 5 4 m g/ d L [ 3. 0 m m o l/ L] or < 7 0 m g/ d L [ 3.9 m m o l/L] a n d ≥ 5 4 m g/ d L [ 3. 0 
m m o l/ L] f or at le ast 3 0 mi n ut es) .

5. 1 1. 2. 2. H y p er gl y c e mi a

 P er c e nt a g e a n d D ur ati o n (i n mi n ut es) of ti m e p er d a y  gl u c os e v al u es ar e wit hi n a 

h y p er gl y c e mi c r a n g e ( d efi n e d as > 1 8 0 m g/ d L [ 1 0. 0 m m o l/ L] a n d ≤ 2 5 0 m g/ d L [ 1 3. 9 
m m o l/ L)) d uri n g t he ni g htti m e p eri o d, t h e d a y tim e p eri o d a n d a 2 4 -h o ur p eri o d.

 P er c e nt a g e a n d D ur ati o n (i n mi n ut es) of ti m e p er d a y  gl u c os e v al u es ar e wit hi n a 
h y p er gl y c e mi c r a n g e ( d efi n e d as > 2 5 0 m g/ d L [ 1 3. 9 m m o l/ L] d uri n g t he ni g htti m e p eri o d, 
t he d a y tim e p eri o d a n d a 2 4 -h o ur p eri o d.

5. 1 1. 2. 3. N or m al R a n g e

P er c e nt a g e a n d D ur ati o n (i n mi n ut es) of ti m e p er d a y  gl u c os e v al u es ar e wit hi n a n or m al 

gl y c e mi a r a n g e ( d efi n e d as b et w e e n 7 0 m g/ d L a n d 1 8 0 m g/ d L [ 3. 9 a n d 1 0. 0 m m o l/ L]) i n cl usi v e 
d uri n g t he ni g htti m e p eri o d, t h e d a y tim e p eri o d a n d a 2 4 -h o ur p eri o d.  
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5. 1 1. 2. 4. Gl y c e mi c V ari a bilit y

 L o w Bl o o d Gl u c os e I n d e x ( L B GI) d uri n g t he ni g htti m e p eri o d a n d a 2 4 -h o ur p eri o d.

 Hi g h Bl o o d Gl u c os e I n d e x ( H B GI) d uri n g t he ni g htti m e p eri o d a n d a 2 4 -h o ur p eri o d.

 C o m bi n e d bl o o d gl u c os e ris k i n d e x ( B G RI d eri v e d as L B GI + H B GI) d uri n g t he ni g htti m e 
p eri o d a n d a 2 4 -h o ur p eri o d.

 Wit hi n -d a y  a n d b et w e e n-d a y gl u c os e c o effi c i e nt of v ari ati on ( C V) d uri n g t he ni g htti m e 
p eri o d a n d a 2 4 -h o ur p eri o d.

 Wit hi n -d a y  a n d b et w e e n-d a y gl u c os e c o effi ci e nt of v ari at i on ( C V) ≤ 3 6 % d uri n g t he 
ni g htti m e p eri o d a n d a 2 4 -h o ur p eri o d.

 Wit hi n -d a y  a n d b et w e e n-d a y gl u c os e S D d uri n g t he ni g htti m e p eri o d a n d a 2 4 -h o ur p eri o d .
 M e a n of d ail y diff er e n c es ( M O D D) d uri n g t he ni g h tti m e p erio d a n d a 2 4 -h o ur p eri o d .

5. 1 1. 2. 5. A m b ul at or y Gl u c o s e Pr ofil e
T h e a m b ul at or y  glu c os e pr ofil e ( A G P) d uri n g t h e 2 4 -h o ur p eri o d will b e g e n er at e d wit h 
i nter q u artil e r a n g es, at tr e at m e nt- gr o u p l e v el b y visit ( b as eli n e, W e e k 1 2 a n d W e e k 2 6), b as e d 
u p o n t h e o bs e r v e d F G M m e as ur es.

5. 1 1. 2. 6. F G M T ar g et s of Gl y c e mi c C o ntr ol
A c c or di n g t o t h e g ui d a n c e ( B att eli n o 2 0 1 9), t h e f oll o wi n g F G M t ar g ets of gl y c e mi c c o ntr ol  will 
als o b e d eri v e d d uri n g a 2 4- h o ur p eri o d.

 T h e p er c e nt a g e of ti m e wit hi n a n or m al gl y c e mi a r a n g e ( d efi n e d as b et w e e n 7 0 m g/ d L 
a n d 1 8 0 m g/ d L [ 3. 9 a n d 1 0. 0 m m o l/ L]) > 7 0 %

 T h e p er c e nt a g e of ti m e wit hi n a h y p o gl y c e mi c r a n g e ( d efi n e d as d efi n e d as < 7 0 m g/ d L 
[ 3. 9 m m ol/L]) < 4 %

 T h e p er c e nt a g e of ti m e wit hi n a h y p o gl y c e mi c r a n g e ( d efi n e d as d efi n e d as < 5 4 m g/ d L 
[ 3.0 m m o l/L]) < 1 %

 T h e p er c e nt a g e of ti m e wit hi n a h y p er gl y c e mi c r a n g e ( d efi n e d as > 1 8 0 m g/ d L [ 1 0. 0 
m m o l/ L]) < 2 5 %

 T h e p er c e nt a g e of ti m e wit hi n a h y p er gl y c e mi c r a n g e ( d efi n e d as > 2 5 0 m g/ d L [ 1 3. 9
m m o l/ L]) < 5 %

5. 1 1. 3. D efi niti o n of V ari a bl e s
I n t his s e ctio n, w e d efi n e t h e d eri v e d v ari a bl es t h at ar e us e d f or t h e a n al ysis i n S e cti o n 5. 1 1. 2 a n d 
s o m e a d dit i on al v ari a bl e s t h at m a y  b e us e d f or e x pl or at or y a n al ys es. 

5. 1 1. 3. 1. Gl u c o s e i n T ar g et R a n g e s, H y p o gl y c e mi a or H y p er gl y c e mi a

T h e p er c e nt a g e of ti m e wit hi n a gl u c os e r a n g e (t ar g et, h y p o gl y c e mi a or h y p er gl y c e mi a r a n g es) 

will b e c al c ul at e d as t h e n u m b er of o bs er v ati o ns wit hi n t h e s p e cifi e d r a n g e di vi d e d b y t h e 

n u m b er of o bs er v at i ons i n t h e ti m e i nt er v al (f or e x a m pl e, 2 4-h o ur p eri o d). T h e d ur ati o n (i n 
mi n ut es) wit hi n t h e gl u c os e r a n g e will t h e n b e c al c ul at e d as t h e p er c e nt a g e of ti m e wit hi n t h e 

gl u c os e r a n g e t i m es t h e l e n gt h of t h e p eri o d ( 2 4 h o ur, 1 8 h o ur, a n d 6 h o ur, f or t h e p eri o ds of 2 4 
h o ur, d a y tim e or ni g htti m e, r es p e cti v el y). 
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5. 1 1. 3. 2. H y p o gl y c e mi c E pi s o d e 

T h e F G M -d et er mi n e d h y p o gl y c e mi c e pis o d e is d efi n e d as gl u c os e < 5 4 m g/ d L ( or ≤ 7 0 m g/ d L) 

f or at le a st 3 0 mi n ut es. 

T h e d ur ati o n of  e a c h e pis o d e will b e c al c ul at e d usi n g t h e ti m e diff er e n c e b et w e e n t h e 2 ti m e 
p oi nts b ef or e t h e i n ci d e n c e st arts a n d aft er t h e i n ci d e n c e e n ds.  

T h e a v er a g e d ur ati o n will b e c al c ul at e d b y  di vi di n g t h e s u m of t he d ur ati o n of i n di vi d u al 
e pis o d es d uri n g t h e gi v e n visit b y t h e n u m b er of e pis o d es.  

T h e F G M -d et er mi n e d n i ght ti m e h y p o gl y c e mi c e pis o d e is d efi n e d as h y p o gl y c e mi c e pis o d es t h at 
o c c ur b et w e e n 2 4 0 0 h o urs a n d 0 6 0 0 h o urs. T o c al c ul at e t h e d ur ati o n of ni g htti m e h y p o gl y c e mi c 
e pis o d e, t h e e n d d at e/ti m e will b e t h e e n d d at e/ti m e w h e n t h e p ati e nt p ass es o utsi d e t h e 
h y p o gl y c e mi c r a n g e e v e n if it is o utsi d e t h e i nt er v al of 2 4 0 0 h o urs a n d 0 6 0 0 h o urs. 

5. 1 1. 3. 3. Gl y c e mi c V ari a bilit y
Gl y c e mi c v ari a bilit y will  be e v al u at e d usi n g t h e n ot ati o n b el o w:

i r e pr es e nts a ti m e p oi nt wit hi n a t i m e p eri o d ( a 2 4-h o ur p eri o d, d a y ti m e or nig htti m e)

n r e pr es ent s t h e n u m b er of ti m e p o i nts wit hi n t h e ti m e p eri o d 

k r e pr es e nts a d a y wit hi n a visit

m r e pr es e nts n u m b er of d a ys F G M i s p erf or me d at a visit 

ik ,B G r e pr es e nts t h e gl u c os e v al u e at ti m e p oi nt i o n d a y k u nl ess ot h er wis e s p e cifi e d .

 Wit hi n -D a y  V aria bili t y

F or v ari a bl es ass essi n g wit hi n -d a y v ari a bili t y, first d et er mi n e t h e v aria bili t y wit hi n e a c h d a y, 
t he n a v er a g e a cr oss d a ys wit hi n a visit. 

Wit hi n -d a y  gl u c os e S D ( R o d b ar d 2 0 0 9):

Wit hi n -d a y  gl u c os e C V ( Clar k e a n d K o v at c h e v 2 0 0 9): 

T h e L B GI, H B GI, a n d B G RI will b e c al c ul at e d usi n g t h e st a n d ar d f or m ul as.
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T h e L B GI h as b e e n d e v el o p e d t o q u a ntit at e b ot h fr e q u e n c y  a n d s e v erit y of h y p o gl y c e mi a. T h e 
L B GI h as b e e n v ali d at e d as a pr e d i ct or of s e v er e h y p o gl y c e mi a, w hi c h is a n S A E a n d c o ul d 
r es ult i n c o ma or d e at h if u nr e c o g ni z e d a n d u ntr e at e d. T h e H B GI q u a ntifi es b ot h fr e q u e n c y  a nd 
s e v erit y of  h y p er gl y c e mi a a n d h as b e e n r el at e d t o H b A 1 c a n d ris k f or h yp er gl y c e mi a ( K o v at c h e v 
et al . 2 0 0 6). A d diti on all y , b ot h t h e L B GI a n d H B GI h a v e a hi g h s e nsiti vity t o c h a n g es i n 
gl y c e mi c pr ofil es a n d c o ntr ol ( K o v at c h e v et al. 2 0 0 6). L B GI is a n o n -n e g at i v e n u m b er t h at 
i n cr e as es as t h e n u m b er of l o w r e a di n gs i n cr e as es. H B GI is a n o n-n e g at i v e n u m b er t h at i n c r e as es 
as t h e n u m b er of hi g h r e a di n gs i n cr e as es.

T h e L B GI, H B GI, a n d B G RI will b e d eri v e d f or e a c h d a y o f a visit a n d t he n a v er a g e a cr oss d a ys 
wi t hi n a visit. T h e c al c ul at i ons of L B GI, H B GI , a n d B G RI t a k e t he f o ll owi n g st e ps:

St e p 1:  F or e a c h bl o o d gl u c os e ( B G [ m g/ d L]) at t h e i t h tim e p oi nt, c o m p ut e t h e f o ll owi n g:

f(B G i) = 1. 5 0 9 ×[(l n( B G i))1. 0 8 4 -5. 3 8 1]

T his tr a nsf or ms t h e B G d at a usi n g a n o nli n e ar tr a nsf or m at i on t h at m a ps t h e B G r a n g e of 2 0 t o 
6 0 0 m g/ d L t o a s y m m etri c i nt er v al o f  1 0,1 0

T h e c e nt er of t h e B G s c al e is 1 1 2. 5 m g/ d L a n d is m a p p e d t o 0

St e p 2:  C o m p ut e B G ri s k f or e a c h r e a di n g

   2

ii B Gf1 0B Grl  if f( B G) < 0; ot h er wis e rl( B G i) = 0

   2

ii B Gf1 0B Gr h  if f( B G) > 0; ot h er wis e r h( B G i) = 0

Assi g n t h e ris k of e a c h B G v al u e b y a p p l yi n g t h e a b o v e q u a dr ati c ris k f u n cti on

V al u e r a n g e fr o m  0 ( a c hi e v e d w h e n B G = 1 1 2. 5, t h e c e nt er) t o 1 0 0

L eft si d e of t h e p ar a b ol a is ris k of h y p o gl y c e mi a, a n d t h e ri g ht si d e is ris k of h y p er gl y c e mi a

St e p 3:  C o m p ut e L B GI a n d H B GI
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St e p 4:  C o m p ut e B G RI 

B G RI = L B GI + H B GI

 B et w e e n -D a y  V aria bili t y

F or v ari a bl es ass essi n g b et w e e n -d a y  v aria bili t y, first d et er mi n e t h e v ari a bility f or e a c h ti m e p oi nt 
a cr oss d a y s wit hi n a visit t h e n a v er a g e a cr oss all ti m e p oi nts. 
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B et w e e n -d a y  gl u c os e S D ( R o d b ar d 2 0 0 9):

B et w e e n -d a y  gl u c os e C V ( K o v at c h e v et al. 2 0 0 9):

M e a n of d ail y diff er e n c es ( M O D D):  t his p ar a m et er is c al c ul at e d as t h e m e a n of a bs o l ute 
diff er e n c es b et w e e n gl u c os e v al u es at c orr es p o n di n g ti m e p o i nts of c o ns e c u ti v e d a ys.

5. 1 2. S u b g r o u p A n al y s e s
T h e s u b gr o u ps will b e d efi n e d as:

 B o d y  mass i n d e x ( < 3 0, ≥ 3 0)
 B as eli n e H b A 1 c ( < 8. 5 % a n d > = 8. 5 %)

 B as eli n e H b A 1 c ( d efi n e d b y  ba s eli n e m e di a n)
 C o n c o mit a nt m e di c at i on ( m et f or mi n al on e a n d m etf or mi n i n c o m bi n at i on wi t h ot h er or al  

a nt i di a b eti c m e di c at i ons )

T h e o ut c o m e m e as ur es i n cl u d e d i n t h e s u b gr o u p a n al ys es ar e: 

 H b A 1 c a n d c h a n g e i n H b A 1 c fr o m b as eli n e t o u p t o 2 6 w e e ks
 D o c u m e nt e d h y p o gl y c e mi a , n o n-n o ct ur n al, a n d n o ct ur n al  h y p o gl y c e mi a r at es (gl u c os e 

< 7 0 m g/ d L [3. 9 m m o l/ L] a n d gl u c os e ≥ 5 4 m g/ d L [3. 0 m m o l/ L]) d uri n g 0- 2 6 w e e ks.

A n al ys es f or H b A 1 c a n d its c h a n g e will b e p erf or m e d e x a mi ni n g t h e 3- w a y  int er a cti o n of  t h e 

pri m ar y  tr e at me nt ar m s, visit a n d t h e s u b gr o u p v ari a bl e usi n g t h e s a m e M M R M m o d el d es cri b e d 
f or t h e pri m ar y a n al ysis. T his mo d el  will in cl u d e t h e s a m e fi x e d eff e cts gi v e n f or t h e pri m ar y  

a n al ysis m o d el pl us f a ct ors of s u b gr o u p, 2 -w a y  int er a cti o n of  s u b gr o u p a n d tr e at me nt, 2- w a y  
i nter a ct i on of s u b gr o u p a n d visit, a n d 3- w a y  int er a cti o n of  tr e at me nt, vi si t, a n d t h e s u b gr o u p .

T h e h y p o gl y c e mi a r at es will b e a n al y z e d usi n g a n e g ati v e bi n o mi a l r e gr e s sio n  in cl u di n g t h e 
tr e at me nt , b as eli n e H b A 1 c , s u b gr o u p, 2- w a y i nter a cti o n of  s u b gr o u p a n d tr e at me nt as c o v ar i ates , 
a n d l o g ( e x p os ur e i n y e ar) as t h e offs et .
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T h e i nt er a cti o n eff e cts will b e e v al u at e d u si n g a si g nifi c a n c e l e v el o f 0. 1, u n a dj ust e d. If t h e 
i nter a ct i on eff e ct is si g nifi c a nt ( p < 0. 1), s e p ar at e a n al ysis wit h o ut t h e t er ms r el at e d wit h t h e 
s u b gr o u p will be p erf or m e d f or e a c h s u b p o p ul ati o n.

5. 1 3. I nt eri m A n al y s e s

C CI
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6. U n bli n di n g Pl a n

T his is a n o p e n -l a b el st u d y w h er e i n v esti g at ors a n d p ati e nts ar e a w ar e of t h eir assi g n e d 
tr e at me nt.

L Y 3 2 0 9 5 9 0 w as d esi g n e d as a n o v el, o n c e -w e e kl y, l o n g- a ct i n g i ns uli n. T h e d os e al g ori t h m w as 

d e v el o p e d b y P K / P D i nf or m ati on of L Y 3 2 0 9 5 9 0 a n d m o difi c at i on m a y b e n e e d e d. T h e st u d y
t e a m is u n bli n d e d t o t h e st u d y tr e at me nt t o m o ni t or p atie nt s af et y a n d pr o vi d e d os e i nstr u cti o n t o 
i n v esti g at or if n e e d e d. 
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7. R ef er e n c e s

A m eri c a n Di a b et es Ass o ci at i on. Gl y c e mi c t ar g ets: St a n d ar ds of M e di c al C ar e i n D i a b et es-2 0 2 0. 
Di a b et es C ar e 2 0 2 0 a; 4 3( S u p pl e m e nt 1): S 6 6 -S 7 6. 

A m eri c a n Di a b et es Ass o ci at i on. Di a b et es T e c h n o l o g y: St a n d ar ds of M e di c al C ar e i n Di a b et es-
2 0 2 0. Di a b et es C ar e 2 0 2 0 b; 4 3( S u p pl e m e nt 1): S 7 7 -S 8 8. 

B att eli n o T, D a n n e T, B er g e nst al R M, A mi el S A, B e c k R, Bi est er T et al. Cli ni c al tar g ets f or 
c o nti n u o us g l u c os e m o ni t ori n g d at a int er pr et ati o n: re c o m m e n d at i ons fr o m t h e I nt er n ati o n al 
C o ns e ns us o n Ti m e i n R a n g e. Di a b et es C ar e . 2 0 1 9; pii: d ci 1 9 0 0 2 8. 

Cl ar k e W, K o v at c h e v B. St atist i cal  t o ols t o a n al y z e c o nti n u o us gl u c os e m o nit or d at a. Di a b et es 
T e c h n ol T h er . 2 0 0 9; 1 1( S u p pl. 1): S 4 5– S 5 4.

K o v at c h e v B P, Ott o E, C o x D, G o n d er -Fr e d eri c k L, Cl ar k e W. E v al u at i on of a n e w m e as ur e of 
bl o o d gl u c os e v ari a bilit y i n dia b et es. Di a b et es C ar e . 2 0 0 6; 2 9: 2 4 3 3– 2 4 3 8.

K o v at c h e v B P, S hi el ds D, Br et o n M. Gr a p hi c al a n d n u m eri c al e v al u at i on of c o nt i n u o us gl u c os e 
s e nsi n g ti m e l a g. Di a b et es T e c h n ol T h er . 2 0 0 9; 1 1: 1 3 9– 1 4 3.

M a z z e R S, Str o c k E, W esl e y D, B or g m a n S, M or g a n B, B er g e nst al R, C u d di h y R. 
C h ar a ct eri zi n g gl u c os e e x p os ur e f or i n di vi d u als wit h n or m al gl u c os e t ol er a n c e usi n g 
c o nti n u o us gl u c os e m o nit ori n g a n d a m b ul at or y  gl u c os e pr ofil e a n al ysis. Di a b et es T e c h n ol 
T h er . 2 0 0 8; 1 0( 3): 1 4 9- 1 5 9.

Q u Y, L u o J. Esti m at i on of gr o u p m e a ns w h e n a d j usti n g f or c o v ari at es i n g e n er ali z e d li n e ar 
m o d els. P h ar m St at . 2 0 1 5; 1 4( 1): 5 6- 6 2.

R o d b ar d D. N e w a n d i m pr o v e d m et h o ds t o c h ar a ct eri z e gl y c e mi c v ari a bilit y usi n g c o nti n u o us 
gl u c o s e m o ni t ori n g. Di a b et es T e c h n ol T h er . 2 0 0 9; 1 1: 5 5 1– 5 6 5.

R u bi n D B. M ulti pl e I m p u t ati o n f or N o nr es p o ns e i n S ur v e ys. N e w Y or k: Wil e y; 1 9 8 7.
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8. A p p e n di c e s
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A p p e n di x 1. E m piri c al E sti m ati o n of R el ati v e E v e nt R at e

Tr a di tio n all y , P ois s o n distri b ut i on h as b e e n ass u m e d t o dr a w i nf er e n c e f or t h e r at e of r ar e e v e nts.   
W h e n t h e e v e nt is r ar e a n d t h e s a m pl e si z e is l ar g e, i t is k n o w n t h at t h e o v er all n u m b er of e v e nts

is a p pr o xi m at el y fr o m P oiss o n distri b uti o n. H o w e v er, f or t he i ns uli n n aï v e p o p ul ati o n, t he 
p ati e nt -r e p ort e d h yp o gl y c e mi a d at a c o ul d b e s p ars e, s o t h at t he t ot al n u m b er of e v e nts m a y n ot 

b e distri b ut e d fr o m P oiss o n a n d m a y b e o v er-dis p ers e d. Ass u mi n g P oiss o n distri b ut i on m a y 
sig nifi c a nt l y u n d er est i m at e t h e v ari a n c e, a n d t h er ef or e m a y r e d u c e t h e o v er a g e pr o b a bility a n d 

i nfl at e t h e T y p e- I err or. A n e m piri c al m et h o d i n esti m at i n g t h e v ari a n c e of t h e r el ativ e e v e nt r at e 
wi t ho ut ass u mi n g a n y distri b ut i on o n t h e n u m b er of e v e nts will b e pr o vi d e d i n t his a p p e n di x. 

L et � � � d e n ot e t h e c o u nt r es p o ns e v ari a bl e f or p ati e nt j i n tr e at m e nt gr o u p i. L et � � = ∑ � � �� b e 

t he t ot al n u m b er of e v e nts f or tr e at m e nt gr o u p i, a n d � � d e n ot e t h e e x p os ur e f or tr e at m e nt gr o u p 

i. L et i = 0 f or t h e c o ntr ol gr o u p a n d i = 1 f or t h e e x p eri m e nt al tr e at m e nt gr o u p. T h e e v e nt r at e 
f or tr e at me nt gr o u p i c a n b e c al c ul at e d as

�̂ � =
� �

� �

T h e e m piri c al  v aria n c e of r� � is 

� � �� ( �̂�) = ��
� � � � �� ( � �) = � �

� � � � � �
� ,

w h er e � �
� is t he v ari a n c e of  � � � f or tr e at me nt gr o u p i. Usi n g t he d el t a-m et h o d, t he v ari a n c e of 

l o g( �̂�) c a n b e esti m at e d as

� � �� ( l o g( �̂� ) ) = � �
� � � � � �

�

T h e r el at i v e r at e of t h e e x p eri m e nt al tr e at m e nt v ers us t h e c o ntr ol tr e at m e nt is esti m at e d as

�� =
�̂�
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T h e v ari a n c es of �� a n d l o g( ��) ar e 

� � �� ( ��) = ��� � � �� ( l o g( ��) )
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� � � � � �

�

Ass u mi n g l o g( ��) is a s y m pt oti c all y  fr o m a nor m al  distrib uti o n, t he 1 0 0 ( 1 − � ) % c o nfi d e n c e 

i nter v al  for l o g( ��) c a n b e c o nstr u ct e d as

�l o g� ��� − �
� �

�
�
� � � �� � l o g� ��� � , l o g� ��� + �

� �
�
�
� � � �� � l o g� ��� � �

T h e n, t h e 1 0 0 ( 1 − � ) % c o nfi d e n c e i nt er v al f or �� is
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T h e p - v al u e f or t esti n g t h e n ull h y p ot h esis of � � : � = 1 is c al c ul at e d as

� = 2 Φ � �l o g� ��� �/ � � � �� � l o g� ��� � � ( 2)
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